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The U.S. Department of Energy, Richland Operations Office (DOE-RL) Part B
Permit Application for the Hanford Site consists of separate permit
applications for the following hazardous waste treatment, storage, and

disposal units:

1.

2.

5.

The Nonradioactive Dangerous Waste Landfill and Storage Facilities

The Alkali Metal Treatment and Storage Facilities

The Low-Level Burial Grounds and Retrievable Storage Facilities

The 1324-N Surface Impoundment

The 1706-KE Waste Treatment System

The following facilities are known to have received hazardous waste., These

facilities will continue to operate, receiving only non-regulated wastes, and
are described in a closure/post-closure plan:

1.

7.

216-B-3 Pond

216-A-29 Ditch

216-B-63 Trench

2101-M Eond

100-D Ponds

1324-NA Percolation Pond (closure plan only)

The 300 Area Process Trenches

viii
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In addition, the following hazardous waste treatment, storage, and disposal’
units will be closed under interim status and have been described in a closure
and/or post-closure plan:

1. Solar Evaporation Basins
2. Solvent Evaporator (Closure Plan only)
3. The 1301-N Liquid Waste Disposal Facility

Each separate permit application and/or closure/post-closure plan provides a
compiete description of the hazardous waste management activities as is
required in the Washington Administrative Code (WAC) 173-303-806, Title 40
Code of Federal Regulations (CFR) Part 270 Subpart B and WAC 173-303-400

(40 CFR 265 Subpart G), respectively. It is anticipated that each separate
Part B permit application will be reviewed individually and will undergo
subsequent revisions prior to acceptance by the State of washington Department
of Ecology (WDOE) or the U. S. Environmental Protection Agency (EPA), Region X.

At the time this document was prepared, the £PA had not authorized the State
of Washington to regulate radicactive mixed wastes under the Resource
Conservation Recovery Act (RCRA) and EPA indicated in a July 3, 1986, Federal
Register Notice that currently authorized state programs do not apply to
radjoactive mixed wastes (51 Federal Register 24504). Neither the EPA nor the
State of Washington have regulations which specifically address radioactive
mixed wastes and it is currently uncertain how such wastes will be regulated.
However, since the State of Washington has applied to EPA for authority to
regulate radioactive mixed wastes, this plan has been written to existing
state regulation on the assumption that the state will be authorized to
regulate these wastes before the plan is acted upon. If this expectation does
not occur, or if specific regulations addressing radioactive mixed wastes are
adopted, any necessary changes to this plan will be made by amendment.

The following submittal contains the DOE-RL Closure Plan for the 1301-N Liquid
Waste Disposal Facility. ’ '

WP #9147A
ix
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1.0 PART A APPLICATION

1.1 INTRODUCTION

Volume 2 of the U.S. Department of Energy (DOE-RL) Part A Permit Application
was prepared for submittal to the State of Washington Department of Ecology
(WDOE) and the U.S. Environmental Protection Agency (EPA), Region X, on

August 15, 1986. It contained waste designation and treatment process
information for the DOE-RL 1301-N Liquid Waste Disposal Facility (LWDF), which
is located in the 100-N Area of the Hanford Site.

Until September 1985, the 1307-N LWDF was the primary liquid radioactive waste
disposal facility for the N Reactor. Wastes disposed of in the 1301-N LWODF
consisted of reactor coolant system bleed off, spent fuel storage basin bleed
of f, periphery cooling systems bleed off, reactor primary coclant loop
decontamination rinse solution, and discharges from building drains containing
radioactive wastes generated in reactor support facilities.

The 1301-N LWDF is a former land disposal facility that made use of the
natural filtration properties of soil to remove radiocactive material from
effluent water. Radioactive materials included in the discharged wastes were
retained in the soil by the filtration, adsorption and ion exchange which
occurred in the soil column underiying the 1301-N LWDF.

1.2 PART A APPLICATION
The following Part A Application contains waste process information and waste

designation codes for the 1301-N Liquid Waste Disposal Facility.

WP #9127A
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WASHINGTON STATE

DANGEROQUS WASTE PERMIT
GENERAL INFORMATION .

Permit Application Procaswe

There 8re fwo pants 1o a Dangerous Wsasle Fermit Apphcatich—FPart A and Fant
8. Pant A conwsts of Form 1 and Form 3. Part 8 teGuires dastuled
sitm—=specific inlormabion such ag gealogic, hydrolagie, and enginesfing deta.
WAC 173-302-800 specihes the inlormation that will be required from
dangefcus waste management {acilities in Part B, °

Cperation During interim Statue

Part A of the pernst apphcation detines the processss [0 be used for trestment,
starage, ENd disposal of dangeroud wastes: the deegn capamiy of suen pro-
‘imanms. and INe jp0eciic dangerous wastey 1o be handied at a Isqiily dunng
the inlenim steius period. Once Part A is jubmitted to the Ospertment ol
Ecolagy, cnanges w the dangercus weates haasdied, changes in dengn
cRpaoliey, changes in proces3®s, and changss »n ownershig or qperationaf
control &t & fucitity dunng the mntenm stetue pertod mey only be made n accar
dance with {he orocedures 11 WAC 173-303-820. Changes 1n quantity of weste
handlad &t & fagiity during intenm tsius can be made withgut submitting a
revisagd Pert A provided the quanlity does not excecd the desigr capacities of
thw protesoan sgecihed it Part A of the germi apphcation. Falure to fyrmizh il
fgrmation required to process 8 parmit applicstion s grounds lor termination
af an intanm ststus pemnit.

Contldanlial Intormatian

All intormation submatted v this form whll be subject fo public disclasure, to the
exiant provided by ACRA and the Frosdem of latarmetion Ach, 5 U S.C. Sectian
552, and EPA's Bumnaesa Canhdentially Reguianons. 40 CFR Pan 2 (see
especialy 40 CFR 2.305). ang will be 3utisct la ine State of Washingion Public
Recoras Act! chaoter 42,17 ARCW apd chapter 43.21A- 1850 ACW. Persans liling
thes torm may maxa clams ol ﬁﬁlﬂ‘ldlﬂtlllllv. Such claims must be cleafly e
cicatad by marking “"conficentsl” on e apsciHic infarmation on the farm far
which conhidertal trentmani 8 raquested or on any sttachmants, and musl be
sccompameg st the hme of hhng, by & wnlten Jebstantiation of the clam, by
answaring the tellqwing guesions:

ECY 020-31 iNSTR.

ECLY 243

A-2

Confidanttal Infarmation (continued)

A. Which portigns of the informatign 490 you claim are enntlad 10 canfidentisl
traatmeni?

8. Far how long 13 conlidential Irestment desired for 1his infarmation?

C. What massures have you taken 'o guard agasmsl undesred discltosure of
the information o others?

'D. Ta what sxtent has the information been disclossd to othars, and what
precautions have basn taken 10 connection with that diaclosure?

E. Has the Deparntment of Ecotagy, EPA or sny other Facersl of State agency
made & psrunent confidentiality determmnantion? It 30, whut would thoae harmiul
sftacts be and why should thay be viewsd as substantal? Espiein the caussl
telationship detween discicsure and the harmiul eifects.
¥
It no claim ol confidentialily or no substantation sccampanies the wnformastion
when if i3 submitted, EPA or the depsriment May meka lhe wlormation avalable
to 1he public without further nolice to the submiiter, -

Deflnitions

Toermy u3ed In theaw instructions and in s farm are definad w the Defintions
section af the Dangerous Wasts Reguistion, chagter 173-303 WAC
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This form must be compteted by all spoilcants,

Compisting This Form

Flesse type or gnm If you prnt. placa dach charscter Detwaen (he marks
Abtreviate o necessary 10 atay within the number af cheraciars stlowed tor
#sach item Use ons apace lor breaks helweern words, but nol for punciushon
marky untess thay are needed to clanly your resgonie

Section |

Soece 13 provided at the upper aght hend cormer of Form ¢ for insarhion of your
EPA. Slate idanthcation number If you heve an existing taciity, enter your iden-
tihcation aumber. If you don't have an EPA!State dentufication numbaer, plasss
contact the Departmant of Ecolagy {208) 4359-6303 and one wit be provided lor
you It yeur facildy 13 new {noi1 yst constrycted), ‘eave this itam Glenk,

Saction Il
Entar tha tacility’s official or legai name. Dg not usa & catioquinl name.

Seclion Il

Give the nsmae, lills, and work telephons number of & perscn wha I3 theroughly
lamibikt with the cperation of the faciity snd walh e facts reported in this ap-
pheatan and who can be confacted o neceszary.

Section ¥

Give ihe complate mailing sddresy of the olfics whera correspondencs ahould
be 3em Thiy often i3 not the acddress used lo des:gnate the locston of e
tacihty of achivly,

Sectlon ¥

Give the sddresy or locahion of the facility idantfisd 1n Secticn Il of thts farm, 1t
Ihe lacihty lecks & yirest name of route number, Qive Ihe Moat accurate sliers
nstive geagrashic nlormation (... 34ction numoer of GQuarer sectton number
Iram county recorcs ar at interasction of Als. 425.and 22),

Secilon Vi

Lisl, » deacanding order of significance, Ihe four 4-cigit standard industrial
clasnhcanen (SIC) codas which bast describe your faciity . terma of the pna-
cipal prodycly or servicas you produc# or provide, Afso, specily each
clessification i woras, These classificstions may diffar frem the SIC cades
dsacnong tha operahicn genersling the Jdangerous waisles,

SIC code numbiars are descriptrions which may ba found in Ihe “"Standard In.
dustnel Clasnticanon Menual' prepared by the Exscutive Qifice of \ne Prear
deni, Qiice of Manageament and Budget, which (3 svaslable fam Ihe Governs
mant Panting Cthce, Waahington, D.C. Use the surrent eag:dton of the manuai, M
you hdve any questiony concerning lhe appropnate SIC cods for your laciity,
contac! your Cepanmant of Ecalogy Aegianal office {a3ee Tabis 1).

Tatte ' QOspartmant of Ecology Regional Othces

Southwest Regional JHice
7272 Cleanwater Lane
Olympia, Washington 98504
Tel: 208-753-2353

Northwast Asqionael Othice
4350 - 15CIh MNE

Reamand, Washington 98052
Tel: 208-885- 1900

Cantral Regicra) Qilice
301 Weet Weshington
Yauma, Washingion ga502
Tel 509-575-2480

Eastern Ragionsl Qliice
Easl 103 Incisna

Spokans, Washington 99207
Tel. 509-458.2926

Section Vij-A

Givo Ihe name, as 11 18 [wgally relarred te, ol the person, fire, pubhc arganiza-
lion, or any othet anhity which operates the facility describad in thsas applicetran,
This may or mey not be the tame neme as !he tacility. The opesator al the
facziity 13 the lagal enlity wrich cantrols the lacslity's Operation rather than the
plant of 3ite manager. Do not une & colloguial name,

Sectlon Vii~8

indicate whaiher the sntity which operates the facdity aiso owns it by masking
the spprapnate hns

ECY 030-11 INSTA,

€ELL2 -3n) -

Seciion Yii-C

Enter the apsrcpnate (stter 1o indicale the lage! status of the operator af tha
taciify Indicate “pubtic’ for & faciity solely awned by local gavernmant(s) such
a3 8 city, Igwn, county, gansh, #ic.

Sectlons V1i-D0—H

Entar ihe telephons fumuer and address al the cparatgr dantiiad in Itam VIl- 3

Sectian YN
Indicate whather the faciily 13 located an indian fands

Section IX

Provide a lopograghic map ar meps of the area sxtanding et leas ta one e
beyond the property boundaries of the laciily which clearly show the foltawing

The legal boundaries of the tacility;

The locatian snd senal number of each al your existing and propoand niake
and dincharge structuresa;

ANl hazardous weste management (acilitias,
Each well whare you nject fluids underground; and

All springs and surface water bodres in the areas. plus 8l danking walor walls
withun % mie of the facilily which are identillad i1n the public recard or olhar
wi3s known [0 yau,

H an miake or discharge structure, hazardaus waste dusposat site, or mection
wall sssociaisd with |he llcrl:w s jocated more then one mile lrom ths plant,
include it on iNe map, f possiate, It not, altach addiionsl 1heols descnoing the
location of the atrycture, disposel wte, or well, and dentily tha U.S. Geolagical
Syrvey {or ather) map corrasponding to the location,

On sach mep, welude the map scale. & mendian amew showing north, and
latilude and longitude at the Aearest whale second. On all maps of rivers, show
the diraction of (he currant, and in lida] watars, show the direclions af the ebb
and How tides. Use & 7-% Mminule asties mep pubhshed by the U.S. Geclogical
Survey, which may be obtained through the U S Geclogical Survey Qfices
fisted below. It & 7=y minute senes mao has not bean published for your fecd
Iy aite, \hen you may use & t5 miuie serios map Nom (he U.S. Gaologcat
Survey. It aeither & T-'% nor 1% minute 3snes map has been published for your
facilily sits, use % Diat map or other agpronfiaie mapg, ncluding all tha fe:
Guested snformslion; in this caae, brietly descrios land uies m the map a’2a
(# q.. residantial, commarcial),

You may trace your map Irom & geclagical survey chart, or alher map meeting
ihe above apacikcatiens. I you do, your map should Dear a Agte showing the
numbBer ar titla of the map or chart d was iraced from. inctude the names of
nearby towns, water bodiss, ang prommnent pgamts,

U.5.G.5. QFFICES AREA SERVED

Weatern Mapping Canter Arez,. Gahl., Hawaii, ldaho,
Natwongt Cartographtc Intormanan Nev, Oreg . Waah , American
Canter Samos, Guarn, snd Iryal
U.5G.5. ) Tarrntarnes

345 Migdrelield Road
Menlo Park, Ca. 94025
Phone No. {415) 3238111

Sscilon X

Brially deacribe ihe nature o1 your business {# g . products groduced of 30rvicey
provrdad),

Saclion X}
Faor s corporstion, by 8 principal exscutive oHicer of at (asst the level of wice
premdent,
For panineranip of sote propnetarship, By & generat pearines ar the propnatar,
respecirvaly, or

Far s municipality, State, Fedaral, or other public facilty, by sither & prncipsl
exsculive officar ar ranking elected atficial,
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X, MAP

Attach to this application a topographic map of the area extanding to at ieast one mile beyond property boundanes. The map must show the
outline of the facility. the location of sach of its axisting and proposed intake and discharge structures, each of ita hazardous waste treatment,
storage, ar disgosal facilibes, and each well where st injects lfuids undergound. Include all spnngs, rivers and other surface water bodies in the
map ares. Sea instructiona lor precise raquiramants.,

X. NATURE QF BUSINESS (provide a brief descrigtion)

O NATIONAL DEFENSE NUCLEAR MATERIAL PRODUCTION
0 ENERGY RESEARCH AND TECHNOLOGY DEVELOPMENT
0 DEFENSE NUCLEAR WASTE MANAGEMENT

0 BYPRODUCT STEAM, SOLD FOR ELECTRIC POWER GENERATION

0 AND SIC 15: BUILDING CONSTRUCTION - GENERAL CONTRACTORS AND QPERATIVE
BUILDERS

Xl. CERTIFICATIONM (sae instructions)

I certify undar penaily of law that | have parsonaily axamined and am familiar with the information submitted in this sppiication and &if at-
tachmanis and that, basad an my inquiry af thosas garsons immediately rasponsible for obtaming the information contained i the application, !
beheve that the information is trye, accurate and compieta. | any aware thal there are sigmficant panaities for submitting faise mformation, in-
cluding the poss:bility of fine and imprisonment.

A MAME § OFFICIAL TITLE {type of phimi) * 8 3JIGNATURE G DATE SIGNED
T.R. FiTzsimmons, AssT.MANAGER
ECY 030-11 Asvarsa
SCLS IR A"’S
1-7
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Completing This Form

Ploase typs or print, it you print glace each character betwean the
marks, Abbreviate tf nacasasry to stay within the number af characters
allowad lar each itam. Uae ane space lor breaks batwaen words, but
aot for puaciuation marks unigss thoy are nesded o clarity your

falponse,

Sectiont

Exiating dangarous wasta managemant lacilites should enter their
EPA/STATE ldentilicanon Number (if known), Mew lacitites shouid
leave fmis item bilank,

Seclion i

A FIRST APPLICATION if thus 1s tha lirst apphication that s being titad
lor the facility ptace a&n'' X'’ in either the Existing Facility box or the New
Facility box,

1. EXISTING FACILITY Existing laciliies are:

a, Thoassg lacilihes which raceved hazardous waate Jor treat.
ment, storage, and/or diapolal on or befare Novembaer 19,

1980, or

b Thoae facilities far which construction had commaenced an
or betore November 15, 1980. Construction had "commenced™
anly

(1) The owner ar aparator had obtained all necessary
Fadoral, State, and local preconsiruction approvais or pes-
mits, and

(2.a) A conunuous physical, an—saile censiruction
program had beqgua {faciity desgn or other praliminary
nan—ghysical and non—site  specific preparatory
achwilies Qo not consittute an on-=gite congiruction
program), or

(2-8) The owner or operatar had antared into contractual
obhgations (options to gurchase or contracts for laasibiiity,
enginegrnng, and dssign sfudies do not consiitute con-
tractual obligations) which could not be canceiled aor
madibed withou! substantial loss, Ganerally, a loss 13
daemed 3ubstanhael if the amount an owner or ogorator
must pay to cancel construction agresmants ar atop con-
struchan excaads 10% of the 1otal praject cost.

EXISTING FACILITY DATE. If tha Existing Facility box is mark-
ad, anier the date dangerous waste cperations began (i s, the
date the lacdity bagan ireahtng, storng, or dizgosing of
harardous wasie} or the date conatryction commenced.

2. NEW FACILITY. New facilitias aro alt facilities 1or which con-
atruction cammencad, or wil commance, after Novembar 19,

1340,

NEW FACILITY DATE, M tha New Facility box ia marked, snter
Ihe date that oporation bagan Or 18 sxpacted lo Bagin.

B REVISED APPLICATIOM. it this ia # 3ubsequent agplication that is
being liled 1o amend data filed in a previous apghcation, place an X" in
the aporapriate box 1o indicate whaether the tacibly haa intenm status or
a parmi,

1 FACILITY HAS AN INTERIM STATUS PERMIT. Place an X" in
thrs box of this 13 & revised application to makae changes at a lacili-
1y dunng the interim atatua paned.

2. FACILITY HAS A FINAL PERMIT. Place an “'X" in thia box il this
3 a reviaed apphcation (o make changes at a facility lor which a
permit has baan is3uad,

(NOTE  When submuling a revisad application, spplicants must
rasubimt in their antiraly asch tem on the application fer which
vhangea are requesiad. In adcition. ltema | ang 1X fand iten X if ap-
pircabla} must be compiatad. If 13 not nacassery 1o resubmt infore
mation for othar items that will not change).

ECY 010-37 INSTA, Form 3
ECLIA 2P

Sactlonlll

The information in Section lif dascribes all the processes that will be
used 10 tresal, slore, or dispone of dangarous wasle at ihe taciity. The
daaign capacity of sach process muat be provided aa part of the
description. The design capdcity of injection walls and tapdghlls at ex:
isting faciitiea shouid he measurad as the ramaining, unrused capacr.
ty. See the form far the delaied instructions to Sechon il

Sectlon (v .

The information in Saction |V dascribes all the dangerous waaten that
will be traated. stored, or dispcaed at the tacility, in additian, the gro-
casses that will De used !0 traat, store, ar dispose Of sach waste ang
the eatimated annusl quantily of each waste must be provided See
the torm tor the detailed inatructions to Section iV,

Section V

All axigting facilities must include a drawmg showing the general
layout of the faciity. This drawing should be approximately 1o acate
and (it in the space provided an the form. This drawing should show
the following:

The property boundsries of the lacility;

The areas occupied by all storags, treatment, or disposal apera-
tions that will e yyed Junng intanm statuy;

The name of each operation. (Example-—~muitiple hearth n
cineratar, drum storage areas, atc.);

Arcas of past storaga, ireatment, or disposal cperationy,
Araas ol future storage, traalment, or disposal operations. and

The approximate drmunslons of the property boundarias and alt
storage. troatment, and dispossi areas.

Sectlan ¥l

AN existing {acilities muat include photographa that clearly dehineate
all existing structures; all axisting areas for stonng, lreahng, or
disposng of hazrardous weste; and ajl known sitea of future storage,
traatment, or disposel cperationa. Photcgranhs may be color or diack
and while, ground-lavel o aenal, Indicate the date the photograph
was taken on the back of 9ach photograph.

Section Vil

Enter the lshituda and lanQitude ol tha lacility i degrees, minutes. and
seconds. For larger tacilihas, anter the fatitude and longitude at the
approximate mid-gaomnt of the lacihty. You may use the map you pro-
vidad for Section IX af Form 1 o determine latitude and longiude,
Latitude and lonQitude information ia aiao avadabie Irom Reganal Of-
fices of the U.5. Dapartmant of Intariar, Gaological Survey and irom
Slata sgencies such as the Departmant of Natural Resources,

Sectlon VII
See the farm for the inatructiona to Sechian Vil

Sectlon IX and Sectlon X

All tacility owners muat sign Section IX. if the lac:lity will be operatea
by somaonae othar than the owner, then the oparaior myst sign Section
X. Federal raguiations require the certification to be 3igned aa follows:

A. For a corporation, by a principal sxacutive officar al lesst the
laval ol vice president;

8. For a partnersiip or zole propristorahip, by & generst periner
or the propnietor, reapectively; or

C. For & municipality, State, Federal, ar other public facitity. by
aithar » principal axecutive olficer or ranking slected official.
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I. EPA/STATE LD.*NUMAER

[ulal7] 8l o dolol sl d6l7

FOR QFFICIAL USE ONLY

APPLICA DO DATE RECENVED
shzd

COMMENTS

APeqA%EDR L.

g

H, FIRET OA REVISED APPLICATION

Place an “X™ m e aggiopnsie bax la A of B Delow {mem ons bax oaly) 10 Indicate whathes this is live [irs! SDRICETIGN yOu 478 SLOMIthAG fof yaur tecilily Gf 8 Fevised agphkcation. ¥ 1ha
o yOur fret ApRICANON 80D YOuU aMeady LnGw your (aglity's EPAZSTATE L.O. NumGer, or it this la & fevised sRRICHIION, $M e your faciity's EPAISTATE LD. Numbwer i Sechion ) sbove,

LAy

011

I 614

A FRAT APPUICATION (glacs aa "X Derow end giavias INE sgaropnate dals)

m 1. EXIIT FACLITY (See matrucinomd /o deivrian of “Silatevg™ (s Cuay,
CAMGirt ® K ovn Opoger.)

FOR EXISTweQ FACAMES. PRQVIOE THE OATE (ma, dar & v )
CPERANICw BEGAN OR TE DATE CONS TRUCTION CLMMENCED
{wd @ ing D04 s I8 Ine rart)

D 2. HEW FACLITY [Compinia sem Daiaw }

o

Car
)
l

FOR REW FACILIMES,
PROQVICE T DATE
L] {m, aay. & ri ) CPERA.
I TION HESAN QRIS
EXPECTEC TQ BEGIN

B REVISED APPLICATION (placs #n X" L#iGw 4nd COMOIinl g Section | apove)
D $ FACLITY HAZ AM NTEAWI ITATUY FERMT

D T FACKITY RAS A Final PERIMT

iil. PROCESSES -~ CODES AND DESIGN CAPACITIES

1. AMOUNT — Enter the amowat.

8. PAQCESS DESION CAPAGCITY — For a4Sh £0G9n snldred i) COusmn A entar the Capacity of the procsas.

A, PROCESS CODE — Entaf [Re cOde from Me ey GF procans codes Delaw IRt Geal descCHUES S4CN MOCHES 13 Do used at the (acilty, Ten Lnea ase pravded (Qr sntenng codes, I more
Wnas are nesded, enter the codals) = Me space pravaed. [T 8 process wil De ueed hat 18 nal INCluded M INe st Ol COGRE Delaw, INNA CRcTIOs Lhe piocass (MEivding 13 Jeaign

CaZECTy) ™ the space pravidad oo tha {Sectan W-C),

2, UMNT OF MEASURE — For sach amount sntered la column B{1), enier The code Hom Ifra Hat of unit Mensurs COCHs Bexdw IMal dascribed (he ynrt of Mesaud vaad, Oaly the unas af
measete ifal ara hiated reldw SsNQLIC D ubed,

APPAQPAIATE UNITS QF

rag.  APPROQPAIATE UNITS QF & PACR
CIss MEASURE FOR PAQCESS CESS MEASURE FGR PAOCSES
PAOCESS Co0k CESIGN CAPACITY PROCESS Coot CESICGN CAPACITY

Starage: Yraaimenti:
CONTAMNER (Daned, anum, sic.) 50t GALLOMNS OR LITERS TANK To GALLONS PER DAY OR
ThAkn sa2 QALLOMS OA LITERS LITERS PEA DAY
WASTE PLE 203 CUBIC YARDS CR SURAFACE IMPOUNOMENT . To» GALLONS PEA DAY OR

CURIC METERS INCINERATCR \ lflofzgs EEH oAY on

NERA o3 PER HOUR

SURFACE IMPOQUNCHMENT 504 GALLONS CA LITERS . " METHIC TOMS PEA HOUR;
s pasail GALLCOMS PEA HOUR CR
AJECTION WELL cBo GALLCNS CALITERS LITERS FPER RQUA
LARDFILL, . ogy ACAE FECT (1he vomeews that CTHER (Use lor physcal, chemical,

WOULT CO e QAB SCFRI0 8 Iheamai of bioiogical Ifestment TO4 GALLONS PER CAY QR

pav-gil phpar it prochstng AL CEUMAQ 1t | LTEAS PER DAY

CARECTARE-METEA qQ wt lansa,
LARD APPLICATICHN - o082 AGCRES CR HECTARES BUriaCH WNOAUNOMENES OF INCIN e
CCEAN HAPOSAL oal GALLONS PER DAY OR alors DasicriGs Lhe procassses n

LITERS PER DAY Lhve apace provided, Sechion -G.3
SURFACE IMPOUNOMENT Do+ GALLCNS OA LITERS -

ONIT OF
MEASuAL
LT O Wit ASLIRE CO0E

AALLOHWY FEA DAY

UTEAS PERQAY ...
TOnS PEA ROULA

EXAMPLE FQOR

COMPLETING SECTIQN Wil (shown in line numbers X-! snd
taid 200 pallons: and the ather caa hoid 40Q gQuiloans, The lacility aiso has

X-Z balow); A facility has twa starage tanki, one tank can
an inctnerator that can burn up to 20 gailona per hour,

KL e
LA

“ B. PACCESS OGN CAPACITY 8. PROCESS DESIGN CAPACITY
A FAC.

u ron U apro- Foa
twl o Gémerr | OFmicL |Lw CESS SUNT 1 gepctaL
e 1. AMOUNT SURE usz 1w GoE 1. AMOUNT plliys use

X {mracwy} NE
ER| soure) . pasnegd oMy P (womast fao ey} A i oMLY
—
X1|810{2 600 G 3
X21Tio|3 20 E &
''1Dl g o 4,320,000 ] 7
2 3
* " ) . 9
= r M .
4 | - 10 ~
ECY G30-31 Form 3 Rev. 2/84 - - CONTINUE ON REVERSE

o r— sae
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L ontenued O ths fromi

lil. PROCESSES (continued}

SPAGE FOR ADOITIONAL PROCESS CORES OR FUR DESCRIBING OTHER PROCESS (coue “TO+"). FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN GAPACITY.

D85; The 1301-N Liquid Waste Disposal Facility made use of the natural adsorption,
precipitation, and ion exchange which occurred in the soil column to reduce the
concentration of radioactive materials in the waste stream discharged to the
facility. Liquid wastes entered the facility via a concrete trough, than flowed
inte a crib and discharge trench where they percolated into the soil column.

The 1301-N LWDF also histprically received small volumes of radicactive mixed
wastes. These radicactive mixed wastes were discharged to the LWDF via the
N-Reactor radioactive drain system, and comprised less than 0.0002% of the total
volume of wastes discharged to the facility. Administrative and physical controls
are currently in place to prevent the future discharge of any hazardous wastes to
the LWDF, and the facility will be ¢losed under interim status.

I¥. DESCRIPTION OF DANGERQUS WASTES

A. DANGEROUS WASTE NUMBER — Enter the lour digit numbar from Chagter 173-303 WAC lor asch listad dangeraus waats you wil! handte, It you handle
Cangaroul wasies which ste aof rstad in Chapter 173-303 WAQG, enter the tour aigit numoes(s) Inat deacnbes the characisnaics andrsar [he toue can-

taminanta 0! those dangerous wasiay,

8. ESTIMATED ANNUAL QUANTITY — For sach listad wasts entered 1n column A eshimate the quantity of that westa that will be handled on an annual bagia
For asch cnareclorisiic or lOMS CONtamnant sntared in Column A eaitmale (Ne tatal annuat Quantity of ail ihe non—Nhgzied wastel(s) that will be handied which

p0O3sa3s that cnaracishalic ar contarnant, .
UNIT OF MEASURE ~= For asch quantity entered in Goluma B entar the unit of Mesaure code, Unils of measure which must bs used and the appropriste codas

=8
are
ENGLISH UMIT OF MEASURE COODE METRIC UNIT OF MEASURE Co0E
PUUNDS (.. reraeinreinnnmerioinansssssssssanternnnns s P EILOGRAMS . iiiiiatiiannntianttorasarenrnaranis PN K
TONS ... fsssstsiasstisecionrraTr e irra T inan T METRICTONS .....ociviiiinreinr vrees. evicsaarans M

¥ laciily racoras uns any Other unit of Messure (OF QUANTTY, 1he uaits Of Measure must be Converted ta one of tNe required unds af Mesturs takng inta wcsaunt the spgropgnata den-

MY OF SpeciNe Qtavity o INe waste,

0. PAQCESSES

1. PAOCESS COOES: .
For dated dangerous wasle: For sach Hsted dangerous wasie saterad in columm A solect the cadels) from tha hisl of process codes contanad m Section Ui 10 mdicats how ine
wadlS wel Dw atored, reatad, and/or diapoasd ot al 1he Iaciiity.
Fornon—1Rsted dangerous wastes: For esch charscrenstic of taxic contemnant anterad in Cokumn A, aalect the codals) from the list of roceas codas Contained A Sectian ll)
t0 nCate ol the procensss thel wil Bs vaed 19 aIOre, (radl, and/of dinpose OF &l IRe NDA—=HEieg JANGIOUE waliss ‘Ral paOrsnes tNat Characterietic OF 190C conisminant,
Hote: Four speces sre provsded 107 sniening procass codas, i more are needed: {1} Enter the tiras thies as desciibad above; (2} Enter “000™ In (he satfeme bt box of Hem
V-O{ 1), ana (3} Enter m Lths space provided on gage 4, INe line number and e acdifionel codols).

2. PROCESICESCAIPTION: N & codeis nof listed 167 a process thal wid Be used, descnbs the grocess » the APAcE Proviied on the form,

MOTE: DANGERAOUS WASTES CESCRIBED 8Y MORE THAN ONE DANGEROUS WASTE NUMBER — Oangeious wanles thel can be described By more Ihan one Wasie
Number ahall be dascribed on (he lovn ss lodows:
1. Select one of the Dangerous Wesis Numbers and enter it is column A, On the same Uns complete columaa B, C. ang D by eabimaing the total srnual quantity of the
WRSI® ana Jencrniwy el e procasasa (0 be uaad (¢ {real, sore. and/or Qupcde i e wasle.
2. In cohama A 3 the next hae siter the alfier O 8 Weate Mumber that Can e vand 10 descnbe iha waits. In columm D2} on that line enter “Included wih above™
ARG Maks hO Athes entnes on that Lne,
3. Repual sinp 2 lor each otnar Dangerous Wasis Mumbier iNal can be used 10 descnde the dangerous wasie.

EXAMPLE FOR COMPLETING SECTION iV (shawn m kne numoers X- 4, X2, X-3, and X4 beiowr) — Atacilty widl traat and disocse of sn sstimated 500 pounds fef yeas of chuomes shawv
g a irom leather Lannwg and [ '] i adan the tacidy will iraat and disgase of Ihves non—UNted wasies. Two weuies ars CoMotmve oniy and thare will Db 14 S8LIMAIBd
200 pownds Der year of sach waste. The cther wasts is COTORve and Ignitabie and theve will e an astkmated 160 Pounds per yeas of inat wasie, Trastmenl wwl Be n an incnwaior and

dreposal witl Ba s g janahll,

L DANGA!'ROUS oci::‘l::. 0, PROCESSES
NG | WASTE Ko, "GUANTITY GF WASTE. pradge 1.PROCESS COOES 2, PROCESS DESCRIPTION
E. {enear coow} cooe) (omder) (# 8 Codw 18wt evievaa m DX 1}
T T 71 T 1
X-1|K|ol5)4 200 P Tozpsao
T 1 | D B B T
v 2Dlolo)2 400 Pl TO3IDE O
— 1 T T T
-3[Dlolayl 100 PLTOJ3IDSQ
T T T T 1
X-4tDlolgl2 To 3D =~ included with above
1-10 CONTINUE ON PAGE 3

(=% '} TN ECYO30-2t Form 3
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L]
Contutund from gage 2
NOTE Fhatocoay (s gag s Delorm cacrotelng if you tave mare thend M wadies 1Q iyt

1.0, HIBER (anter romoege 1}

wA7doloolddddy

V. DESCRIPTION QF DANGERCUS WASTES (continyec!
A G, unit 0. PROCESSES

N | DANGEROUS f, ESTIMATED ANKUAL Of MEA.
3 | waASTE MO, QUANTTTY CF WASTE SURE 1. PROCESS CODES 2. PROCESS DESCAIPTION

. (e coow) r'"" (ot avr) (W 8 Soow i aqt entereg = Gf 1))

X =

RN D L L

« [Flolol 3 5,129 1_5 D85
|
ol
|

2(D/0100 2 Included with above

3 iwlT! nlz;i 6,129
< Inlolal 2

nesl | ||

lInc]uded with above

lr( B 1Inc1uded with Qbove

[ 14 |
)

s Iololol o
i | o
HMﬂmd 7,794 -

lInc]uded with above
0 ] l

 lololdl 4 |

1

|
| | B !Inc]uded with above
. ’ . ,

!

|

|

|

|

AR
siploio A . 10,000

l
i
l
i
|
|
s [oiol o 4 630 | |ol lo'ss|
| LA
|
| |
|
|
|

10 D! & 8

;" lnd&
g

:
|
|

|

,Includgd with above

270

24p

=

350
3,897

15 1l
14 wl
|

fred

i
|
|

L

|
|
|

—_— e 3y [ I

L !
o | | |

] . o Ty T T T

"I'|:6[_ l | . FJ v [ T 1K
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SECTION V - FACILITY DRAWINGS
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SECTION V! - PHOTOGRAPHS
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2.0 FACILITY. DESCRIPTION

This section provides a general description of the Hazardous waste management
facility being described in this closure/post-closure plan. This description
is intended to provide the permit application reviewer/permit writer with an
overview of the Hanford Site and this facility. More complete details on this
facility can be found in other parts of this closure plan.

2.1 GENERAL DESCRIPTION
The Hanford site is a 570 square mile tract of semi-arid land which is owned

and operated by the U.S. Department of Energy. This site is located northwest
of the city of Richland, Washington in the Columbia Basin. The city of
Richland lies approximately three miles from the southern-most portion of the
Hanford Site boundary and is the nearest population center (see Figure 2-1).
In early 1943, the United States Army Corps of Engineers selected the Hanford
Site as the location for reactor, chemical separation, and related facilities
and activities for the production and purification of plutonium. A total of
eight graphite-moderated reactors using Columbia River water for once-through
cooling were built along the Columbia River. These reactors were operated
from 1944 to 1971. N Reactor is a different type of dual-purpose reactor used
to produce plutonium and generate steam for the production of electricity.

N Reactor began operating in 1963 and remains in operation today. N Reactor

is cooled with a recirculating water coolant.

Activities are centralized in numerically designated areas on the Hanford
Site. The reactor facilities (active and deconmissioned) are located along
the Columbia River in what are known as the 100 Areas. The reactor fuel
processing and waste management facilities are in the 200 Areas which are on a
plateau about seven miles from the river. The 300 Area, located north of
Richland, contains the reactor fuel manufacturing facilities and the research
and development laboratories. The 400 Area, five miles northwest of the

300 Area, contains the Fast Flux Test Facility (FFTF). The 1100 Area, north
of Richland, contains facilities associated with maintenance and
transportation functions for the Hanford Site. Administrative buildings and

2-1
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~gther research and development laboratories are found in the 3000 Area, also

located north of Richland. The Nonradioactive Dangerous Waste Landfill is
located two miles southeast of the 200 East Area in the 600 Area of the
Hanford Site. The Nenradiocactive Dangerous Waste Storage Facility is located
between the 200 East and 200 West Areas on Route 3S, which is also located in
the 600 Area.

The 1301-N Liquid Waste Disposal Facility is a newly identified disposal
facility which historically received hazardous wastes. A brief description of
this facility Tollows:

1307-N Liquid Waste Disposal Facility

The 1301-N Liquid Waste Disposal Facility (LWDF) located at the 100-M Area of
the Hanford Site (see Figure 2-2) was the primary liquid radicactive waste
disposal system for the N Reactor until September 1985. Use of the facility

began at the time of reactor startup in 1963.

The facility is located approximately 60 feet above and 860 feet east of the

shore of the Columbia River. The original facility consisted of a 52-foot by
12-foot concrete trough (weir box) and a 125-foot by 290-foot rectanguiar

basin (crib). The crib was constructed by excavating existing soil and then
surrounding the excavation with a soil and gravel embankment. The bottom of
the crib was filled with a 3-foot layer of large stones.

After only a few years of reactor operation an extension trench was added to

the crib. The trench is an excavated ditch approximately 1600 feet lonag, 50
feet wide, and 12 feet deep, extending in a zigzag pattern. In 1982, the

trench was covered with precast concrete panels te exclude mammals, birds,
reptiles, etc. from contact with the wastes.

2.2 TOPOGRAPHIC MAPS
The first map in Appendix A is a general overview map of the entire Hanford

Site property and the surrounding countryside. It is intended to be used as a
location map and fllustrates the following:

2-3
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o The facility boundary, which for purposes of this closure/
post-closure plan is defined as those portions of the Hanford Site
Tocated within the perimeter security fences shown on the map;

o Surrounding land use including the Saddle Mountain National Wildlife
Refuge and the State Game Reserve to the north and the Rattlesnake
Mountain Ecological Reserve located to the west. Land east of the
Hanford Site across the Columbia River is primarily farmland or a
part of the Game Reserve. The surrounding land area is also shown in
Figure .2-1 of this closure/post-cliosure plan;

o Contours sufficient to show surface water flow. Because of the area
shown, contours are 20 foot spacing;

o Fire control facilities located on the Hanford Site;

o Locations of access roads, internal roads, railroads, and perimeter

gates and barricades; and

o Longitudes and latitudes.

Appendix A also contains a topographic map of the 100-N Area of the Hanford
Site. This map indicates the location of the 1301-N Ligquid Waste Disposal
racility. This map is drawn to a scale'of 1" = 100', and the contours are
2-foot spacing. The locations of the 100-N Area hazardous waste management
units are also shown on this map.

Figure 2-5 illustrates the wind rose data for various locations on the Hanford
Site. The winds on the Hanford Site are predominately from the west.

Figure 2-2 shows the general layout of the 100-N Area of the Hanford Site, and
the location of the hazardous waste management units in the 100-N Area.

2-5
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A water table contour map of the uppermost aquifer showing the groundwater
flow directions for the Hanford Site Facilities is also located in
Appendix A. Further hydrology and geology information is discussed in
Section 5.0 of this Closure/Post-Closure Plan.

2.3 LOCATION INFORMATION
Seismic Consideration

The DOE Hanford Site is not located within any of the political jurisdictions
jdentified in Appendix VI of 40 CFR 264 or WAC 173-303-420(3)(C) which are
considered to be seismically active. Therefore, no further information is
required to démonstrate compliance with the seismic standard.

Floodpiain Standard

The Army Corp of Engineers (Jamison, 1982) has calculated the probable maximum
flood based on the upper limit of precipitation falling on a drainage area and
other hydrologic factors such as antecedent moisture conditions, snowmelt, and
tributary conditions that could lead to maximum runoff. The probable maximum
flood for the Columbia River below Priest Rapids Dam has been calculated to be
1.4 million cubic feet/second. The floodplain associated with the probable
maximum flood is shown in Figure 2-4. The inundated area shown in Figure 2-4
is greater than that which would be inundated during a 100 year flood. The
facilities addressed in this Closure/Post-Closure Plan are located above the
100-year floodplain.

2.4 TRAFFIC INFORMATION
Travel on roadways inside the Hanford Site is restricted to authorized

personnel and cannot be accessed hy the general public. The majority of
traffic inside the Hanford Site boundaries consists of light duty vehicles and
buses used to transport the employees to the various operations sites located
within the Hanford Site.

Figure 2-3 shows the major roads throughout the Hanford Site. These roads are

classified as either primary or secondary routes. The primary routes include
Routes 4S, 10, 4N and the portion of 11A east of route 4N. All other roads

2-7.
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are secondary routes. The primary routes are bituminous asphalt (usually two
inches thick, but the thickness of the asphalt layer will vary with each road)
with an underlying aggregate base. The secondary routes are constructed of
layers of an oil and rock mixture with an underlying aggregate base. The
aggregate base consists of various types and sizes of rock found on site.

The 1301-N LWDF is located within the Hanford Controlled Access Area where

roadways cannot be accessed by the general public. This facility is isolated
from the nearest public highway, State Highway 24, by at least four miles.

The 1307-N LWOF is located approximately one-quarter mile northwest of the
Hanford Site highway which is used by site personnel traveling to the 100-N
Area. The roads leading to the 1301-N LWDF are constructed of soil materials
with an underlying aggregate base. Emergency vehicles would be routed to the
facility via the dirt roads. The facility is surrounded by a perimeter chain
Tink fence with two access roads and locking gates.

A1l wastes were carried from their point of generation to the 1301-N LWDF via

one of the three waste transfer lines entering the facility. Vehicle traffic
around the facility is restricted and is minimal since the area is fenced and
marked as a radfation zone.

2.5 REFERENCES

Jamison, J. P., "Standardized Format for Hanford Environmental Impact
Statements,* PNL-3509 PT2, 1982.

WP# 9128A
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3.0 WASTE CHARACTERISTICS

3.1 INFLUENT TO 1301-N LWDF

The wastes which were disposed of in the 1307-N Liquid Waste Disposal Facility
{LWDF) were generated in the 105-N Reactor and 109-N Heat Exchanger

Buildings. Waste streams routed to the 1301-N LWDF were: '

0 Reactor coolant system bleed off.

0 Spent fuel storage basin cooling water overfiow.

0 Reactor periphery cooling systems bleed off.

o Reactor primary coolant loop decontamination rinse solution.

o Building drains containing radicactive wastes generated from reactor
support facilities.

The combination of the above waste streams resulted in an average flow of
approximately 1,700 gallons per minute to the 1301-N LWDF. Sampling conducted
on the influent to the 1301-N LWDF (see Table 3-1) did not exhibit any of the
characteristics of a dangerous waste nor did it identify any designated
dangerous wastes Tisted in WAC 173-303 4t the point of discharge into the
1307-N LWOF.

3.2 REACTOR PRIMARY COOLANT SYSTEM
The reactor primary coolant system is supplied by demineralized water with

chemicals added for water quality control. The chemicals which are introduced
into the primary coolant system are ammonium hydroxide and hydrazine.'
Ammonium hydroxide is used for pH control and is injected at a concentration
of approximateiy 40 ppm to maintain a pH of 10.2 to 10.4 standard units.
Hydrazine is introduced for oxygen control at a concentration of 0.04 ppm.
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TABLE 3~1 o
1301-N LIQUID WASTE DISPOSAL FACILITY WASTE ANALYSIS

PARAMETER (MDL} SAMPLE

] 2 3 AVERAGE
pH (standard units) 6.58 6.56 6.97 6.70
Conductivity (micromhos) 148 155 190 164
Mercury {.00T ppm) LD LD LD LD
Ethylene glycol (10 ppm) L.D LD LD LD
Enhanced thiourea {.2 ppm) LD LD LD LD
TOC (1 ppm) .00184 .00200 .00205 .00197
Cyanide (.01 ppm) LD LD LD LD
Barfum (.006 ppm) .030 .027 .027 .028
Cadmium (.002 ppm) LD LD LD LD
Chromium (.01 ppm) Lo - LD LD LD
Lead (.03 ppm) LD LD LD LD
Silver (.01 ppm) LD LD LD LD
Sodium (.1 ppm) 1.831 1.819 1.781 1.810
Nickel (.01 ppm) LD LD LD LD
Copper (.01 ppm) LD LD LD LD
Vanadium (.005 ppm) LD LD LD LD
Antimony (.1 ppm) LD LD LD LD
Aluminum (.15 ppm) LD LD LD LD
Manganese {.005 ppm) LD LD LD LD
Potassium (.1 ppm) .647 .608 .606 .620
Iron (.05 ppm) .081 .077 .050 .069
Beryllium {.005 ppm) LD LD LD. LD
Osmium (.3 ppm) LD LD LD LD
Strontium (.3 ppm) LD LD LD LD
Zinc (.005 ppm) LD LD LD LD
Calcium (.05 ppm) 14.400 13.970 14.050 14.740
Nitrate (.5 ppm) LD LD - LD LD
Sulphate (.5 ppm) 12.416 11.532 11.970 11.973
Fluoride (.5 ppm) LD LD LD LD
Chloride {.5 ppm) 1.578 1.478 1.533 1.530
Phosphate (1 ppm) LD _ LD LD LD
Phosphorus Pesticides (.005 ppm) LD LD LD LD
Chlorinated Pesticides (.001 ppm) LD LD LD LD
Enhanced ABN List LD LD LD LD
Citrus Red (1 ppm) LD LD LD LD
Arsenic (.005 ppm) LD LD - LD LD
Ammonium Ion (.05 ppm)} LD LD LD LD
Coliform {3 MPN) - .023 .009 .016
Selenjum {.005 ppm) LD LD LD LD
Thallium (.01 ppm) LD LD LD LD

LD = Less Than Detectable
MDL = Minimum Detection Limit
Data obtained from samples taken August, 1985.

3-2
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Normal operation of the reactér primary coolant system results in _
approximately 200 gpm of bleed off and ieakage which was discharged to the-
1301-N LWDF. Concentration of chemicals used in maintaining the water quality
of the primary cooclant system were very low at the point of discharge to the
1301-N LWDF. Their influence was non-detectable and the stream did not
exhibit any of the characteristics of a dangerous waste due to these chemicals.

3.3 FUEL STORAGE BASIN COOLING WATER
The spent fuel storage basin is supplied by filtered water with chlorine added
as an algicide. A trace amount of residual chlorine is maintained to assure

complete treatment. The overflow does not contain hazardous chemical
constituents and therefore had no impact on the dangerous waste classification
of wastes discharged to the 1301-N LWDF.

3.4 REACTOR PERIPHERY COQLING SYSTEMS
Reactor periphery cooling systems, which discharged bleed off wastes to the
1307~-N LWDF, included:

o Graphite and shield cooling.
o Reactor control rod cooiing.
o Reactor secondary coolant loop.

As with other reactor cooling systems, bleed off and spillage from the
periphery cooling systems resulted in small continuous discharges to the
1301-N LWDF. Sampling conducted on the 1301-N LWDF influent (see Table 3-1)
indicates that the flow from these streams has no impact on the dangerous
waste classification of wastes discharged to the 1307-N LWDF.

3.4a Graphite and Shield Cooling
The graphite and shield cooling system is supplied by demineralized water with

chemicals added for water quality control., Ammonium hydroxide is injected at

3-3
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a concentration of approximately 40 ppm to maintain a pH of 10.0 to 10.2
standard units. Hydrazine is injected for oxygen control at a concentration

of 0.04 ppm.

3.4b Reactor Control Rod Cooling

The reactor control rod cooling system is a recirculating system supplied by
demineralized water with chemicals added for water quality control. Ammonium
nydroxide is injected at a concentration of approximately 40 ppm to maintain a
pH of 7.0 standard units. Hydrazine is injected for oxygen control at a
cancentration of 0.15 ppm. Historically, sodium dichromate was added to this
system at a concentration of 10 ppm for corrcsion control; however, this
practice was discontinued in the early 1970s.

3.4¢ Reactor Secondary Coolant Loop

The reactor secondary coolant Toop is supplied by demineralized water with
chemicals added for water quality control. Morpholine is injected at a
concentration of approximately 4 ppm to maintain a pH of 8.6 to 9.2 standard
units. Hydrazine is injected for oxygen control at a concentration of no
greater than 1 ppm.

3.5 REACTOR PRIMARY COOLANT LOOP DECONTAMINATION
A decontamination of the reactor primary coolant Toop is performed once each

2 to 4 years as necessary. The decontamination solution is comprised of
21,000 gallons TURCO 4512-A (70% phosphoric acid) and 300 to 400 pounds of
diethylthiourea. This solution is diluted to an eight weight percent
phosphoric acid solution as it enters the reactor coolant loop.

The decontamination solution and concentrate rinse were disposed of through a
system separate from the 1301-N LWDF using a radicactive waste tank. After
the pH of the rinsate had been verified to be between.6.0 and 9.0 standard
units, the final rinse solution containing approximately 100,000 gallons of
demineralized water was discharged to the 1307-N LWDF.
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Wastes received at the 1301-N LWDF from the reactor decontamination were
extremely dilute (approximately one ten thousandth of the original
concentration of the decontamination wastes). The calculated phosphoric acid
which was released to the 1301-N LWDF per decontamination was 1.5 gallons and
the calculated amount of diethylthiourea was 2.3 grams. The decontamination
rinse solution was not designated a hazardous waste since the concentrations
of the chemical constituents were extremely low when the rinsate was diverted
to the 1301-N LWDF.

3.6 BUILDING DRAINS
The radioactive drain system is a network of floor drains which collects
radioactive water from throughout the 109-N and 105-N Buildings. Pump

leakage, and system bleed off from the reactor primary and periphery cooling
systems were transported to the 1301-N LWDF via this system. Other
contributing streams to the radioactive drain system are:

o Laboratories which performed chemical analyses on reactor cooling water.

o Auxiliary power battery lockers.

o Floor drain in the hydrazine mixing and injection area.

Of the wastes discarded to the radioactive drain system, three have exhibited
characteristics of a dangerous waste. These are, leaks and spills from the
auxiliary power battery lockers, spills of hydrazine féom hydrazine mixing and
injection facilities, and wastes generated from chemical analyses performed in
reactor support laboratories. Each of these wastes, at their point of
introduction into the radiocactive drain system, contained contaminants which
are designated dangerous wastes under WAC 173-303-090. However, sampling
conducted on the 1301-N LWDF influent (see Table 3-1} has not identified any
of the characteristics of a dangerous waste at the point of discharge of the
waste stream into the 1307-N LWDF.
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3.6a Wastes from Chemical Analyses

Chemical analyses are performed in the laboratories to determine the amount of
hydrazine, ammonia, chloride, and fluoride in the reactor coolant Toop water.
Waste characterization has indicated that the solutions discarded from these
tests contain constituents which are designated as dangerdus wastes under

WAC 173-303-090.

Historically these solutions were discarded to the radicactive drain system
which discharges to the 1301-N LWDF. However, all of these solutions are now

containerized and disposed of as per regulations.

3.6b Aukiliary Power Battery Lockers

Spilis and Teaks from the auxiliary power battery Tockers contributed 50 to
100 gallons per year of waste from lead-acetate and nickel-cadmium batteries.
It is estimated that approximately 70 percent of the spilled material was from
lead-acetate batteries and 30 percent from nickel-cadmium batteries.

Satellite accumulation areas have been established to receive wastes generated
from maintenance activities in the battery lockers. The wastes are
containerized and packaged for disposal as per regqulations outlined in WAC
173-303-200. Administrative controls have been put into effect to preclude
the discarding of these wastes to the floor drains.

3.6c Floor Drain in the Hydrazine Mixing and Injection Area

Hydrazine spills from mixing and injection activities occasionally entered the
radicactive drain system. Spills in this area were very small in volume and
in the case of the mixed solution were extremely dilute. It is estimated that
a maximum of 350 pounds per year of hydrazine were spilled in this manner.
This area has been curbed and isolated from the bui1ding drain, thus allowing
spills to be contained, cleaned up and disposed of as per regqulations.

WP #9139A
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4.0 PROCESS INFORMATION

The 1301-N Liquid Waste Disposal Facility (LWDF) was the primary 1iquid
radioactive waste disposal system for the N Reactor until September 1985. Use
of the facility began at the time of reactor starizup s 1963.

The original faci?ﬁty consisted of a 52-foot by 12-foot Toncrete trough (weir
hox) and a 125-foot by 290-foot rectangular basin (crib). The crib was
constructed by excavating existing soil then surrounding the excavation with a
soil and gravel embankment. The bottom of the crib was filled with a 3-foot
layer of large stones. After a few years of reactor operation an extension
trench was added to the crib. The trench is an excavated ditch approximately
1600 feet iong, 50 feet wide, and 12 feet deep, extending in a zigzag

pattern. In 1982, the trench was covered with precast concrete panels to
exciude mammals, birds, reptiles, etc. The drawing in Appendix B shows a plan
view of the 1301-N LWDF as it exists presently.

The 1301-N LWDF was a ground disposal facility that made use of the natural
filtration properties of soil to remove radioactiverand -hazardous materials
from liquid radioactive wastes. ATl of the wastes were «<arried from their
point of generation to the 13071-N LWDF via one of-the three waste transport
lines entering the facility. As discharged 1iquids percplated through the
soil column, radioactive materials and hazardous constituents were retained in
the soil by filtration, adsorption and ion exchange.

Hydrological analyses of the area underlying the 130%~N LWOF have indicated
that flow pathways to the Columbia River are a complex system-where the water
may have entered the river from beneath the river bed or from springs on the
river shoreline, and that the pathways may have Ted directly to the river, or
may have paralleled the river for several miles before entry-into the river
(see Figure 4-1): Radionuclide sampling studies have shown that the most
radicactive spring water entered the river via the: shortest crib-to-river
pathway.

4-] LYY
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Monitoring of the river shoreline springs which contained the majority of the
flow from the 1301-N LWDF is provided for under the Hanford Site National
Pollutant Discharge Elimination System (NPDES) Permit No. WA-000374-3. This
NPDES monitoring measures the influence that discharges from the facility have
had on the surrounding ground water system. The current permit requires
monitoring of oil and grease, iron, ammonia and chromium concentrations, and
the temperature of the springs. Qutfall characterization completed during the’
original permit application period indicated that no other chemical or

physical parameters were influenced to a degree which would warrant further
monitoring activities.

In support of a radicactive waste management plan a closure/post-closure plan
addressing the radiclogical concerns of the facility was developed and is
included in Appendix C. Radiological stabilization of the facility will be
accompiished in an environmentally accepted manner.

The 1301-N LWOF is currently out of service and administrative controls assure
that no routine wastes will be dischargded to the facility. However, if an

accident were to occur that would overload the distribution system leading to
the new 1325-N LWDF, the non regulated wastes being transported via the

radioactive drain system may inadvertently be routed to the 13071-N LWDF.
These routine wastes are non-regulated since all sources of hazardous wastes
have been identified and are now either being containerized or have been
isolated from entering the radioactive drain system.

A project scheduled to be completed in June 1987, will provide an alternate
means of impoundment for emergency flow, and prevent overflow to the 13071-N

LWOF. The completion of this project will ensure that hazardous wastes will
no longer be disposed of in the 1301-N LWDF even during accidents.

WP #9T143A
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- 5.0 GROUNDWATER MONITORING

5.1 EXEMPTION FROM GROUND WATER PROTECTION REQUIREMENTS

This section is not applicable as DOE-RL is not propdsing to apply for an
exemption from ground water protection requirements at the 1307-N Liquid Waste
Disposal facility.

5.2 INTERIM STATUS GROUND WATER MONITORING DATA
No ground water monitoring program for hazardous waste constituents is

currently in place, therefore no interim status ground water-monitoring data
exists. Since 1964 the ground water near the 13071-N facility has been
monitored for the presence of gamma-emitting radionuclides. Section 5.5
describes the proposed ground water monitoring program for hazardous chemical
constituents. Data obtained from this ground water monitoring will be
submitted to the Department of Ecology or EPA to satisfy the requirements for
interim status ground water monitoring as soon as such data are available.

5.3 REGIONAL HYDROGEOLOGY AND AQUIFER IDENTIFICATION

5.3a Hydrogeciogic Setting
Ground water has been monitored on the Hanford site since the 1940's. Whiie

the main purpase of this monitoring was to track the movement of radionuclides
in the ground water, analysis of these ground water monitoring data provides a
sound overail view of the hydrogeology of the Hanford site.

This hydrogeologic information gathered from years of ground water monitoring
was used to identify the uppermost aquifer and underlying hydraulically
connected aquifers, and to establish ground water flow direction and rate at
the site of the 1301-N Liquid Waste Disposal Facility.

As a preface to the required discussion of the hydrogeologic properties

underlying the 1301-N Liquid Waste Disposal Facility, the total regional and
local meteorologic, geologic, and hydrologic properties of the Hanford Site

5-1
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are presented. The following is a summary of this information. This
information was gathered from the the documents listed in Appendix D. If more
information is desired, these reports are available upon request.

Meteorological data are collected at a number of locations at the Hanford
Site. Complete climatological data are available since 1945 for the Hanford
Meteorological Station (HMS), located approximately five miles

(eight kilometers) south of the 100-N Area. Temperature and precipitation
data from the old Hanford Townsite are available for the period 1912 through
1943, which is located approximately 3 miles downriver from N Reactor
(Stone, et. al., 1983).

Average monthly temperatures at HMS range from a low of 29.3 degrees
Fahrenheit (-1.5 degrees Centigrade) in January to a high of 76.4 degrees
Fahrenheit (24.7 degrees Centigrade) in July. The maximum monthly average
temperature at the HMS during the winter is 44.5 degrees Fahrenheit

(6.9 degrees Centigrade), and the minimum is 21.4 degrees Fahrenheit

(-5.9 degrees Centigrade), both occurring during February. The maximum
monthly average temperature at HMS during the summer is 81.8 degrees
Fahrenheit (27.7 degrees Centigrade) in July, and the minimum is 63.0 degrees
Fahrenheit (17.2 degrees Centigrade) in June. The annual average relative
humidity at the HMS is 54 percent, with a maximum of about 75 percent during
the winter months and a minimum of about 35 percent during the summer months.

Average annual precipitation at the Hanford Meteorological Station is
6.3 inches (16 centimeters). The months of November through February account

for nearly one-half of the annual precipitation. Fewer than one percent of
the days have rainfall greater than 0.5 inches (1.3 centimeters). The maximum

24-hour rainfall event in a 100-year period was predicted to be 2.0 inches

(5 centimeters) (Stone, et. al., 1983). Total precipitation over the entire

Pasco Basin is estimated at Tess than 8 inches (20 centimeters) annually.
Mean annual run-off is generally jess than 0.5 inches (1.3 centimeters) for
most of the basin and the basin-wide run-off coefficient, for all practical
purposes, is zero (Leonhart, 1979).
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Average annual evaporation on the Hanford Site can exceed 60 inches

(152 centimeters). Average annual lake evaporation ranges from approximately
39 to over 42 inches (99 to over 107 centimeters). Actual evapotranspiration
for a 6-inch‘(15—centimeter) water-holding-capacity soil (uncultivated) is
approximately 7.5 to 8.5 inches {19 to 22 centimeters) (Leonhart, 1979;
Wallace, 1978). Studies by Last et. al. (1976), Brown and Isaacson (1977),
and Jones (1978) siggest that much of the percolated water is subsequently
dispersed by evapotranspiration. -

In summary, the Hanford climate is mild and dry with occasional periods of
high winds. Summers are hot and dry; winters are less dry, but are relatively
mild for this latitude. Average maximum temperatures occur in July, and
average minimum temperatures occur in February. Average relative humidity is
lowest in the summer and highest in the winter. Average annual precipitation
is about 6.3 inches (16 centimeters). The 100-year maximum predicted rainfall
event in a 24-hour period is 2.0 inches (5 centimeters). Potential ’
evapotranspiration rates greatly exceed annual precipitation rates, but much
of this precipitation is received between November and February when
evapotranspiration rates are least. The highest monthly average winds occur
during the hot summer, creating higher evaporative potentials.

5.3b Regional Geologic Setting

£.3b(1) Introduction

The Hanford Site in south-central Washington State is located in the Columbia
Plateau Physiographic Province, which is generally defined by a thick
accumulation of a basaltic Tava flows. K These flows extend laterally from
central Washington eastward into Idaho and southward into Oregon (Figure 5-1).
Deformation of these lava flows has formed a series of broad structural and
topographic basins. The Hanford Site is located in one of these basins, the
Pasco Basin, at the confluence of the Yakima and Columbia Rivers.

5-3
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The Pasco Basin is bounded on the north by the Saddle Mountains; on the west
by Umptanum Ridge, Yakima Ridge, and the Rattlesnake Hills; on the south by a
series of doubly plunging anticlines which merge with the Horse Heaven Hills;
and on the east by a broad monocline, locally known as the Jackass Mountain
Monocline {Figure 5-2). Very little topographic relief exists within the
Pasco Basin.

The stratigraphy underlying the Pasco Basin is divided into six major units.
They are, in general ascending order: (1) the basement rocks, {2} the
Columbia River Basalt Group, (3) the Ellensburg Formation, (4) the Ringold
Formation, (5) the early "Palouse” soil, and (6) the Hanfornd Formation.
Alluvium, colluvium and eolian sediments locally veneer the surface of the
Pasco Basin. These six units are described below.

5.3b(2) Basement Rocks
The basement rocks underlying the basaltic lava flow in the Pasco Basin are of

uncertain composition. Pre-basalt rock types can be projected from the
margins of the Columbia Plateau, 100 to 150 milas {160 to 240.ki10meters)
away, and are inferred to exist locally in the central plateau area, perhaps
beneath the Pasco Basin, For example, data from the Basalt Explorer Well
northeast of the Pasco Basin indicate that sandstones and shales comparable to
the sedimentary rocks of the Cascade Range may Tie beneath the Pasco Basin.
Recent magnetotelluric surveys indicate a very deep conductive section,
possibly representing these sediments (BWIP, 1978). Beneath these sediments
are probably granitic rocks comparable to those in the Okanogan Highlands; the
Snogualmie Pass area of the Cascade Range; the Moscow Basin, Idaho; the base
of the Basalt Explorer Well; and parts of the core of the Blue Mountains,
Oregon. There, granitic rocks were intruded into.largely Paleozoic and early
Mesozoic metavolcanic and metasedimentary rocks whose equivalents might also
occur beneath the Pasco Basin.
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5.3b{(3) Columbia River Basalt Group
The regional geology surrounding the Pasco Basin is dominated by a tholeitic
flood basalt province in the Columbia Plateau and adjacent Blue Mountains of

Washington, northern Oregon, and adjacent Idaho (Figure 5-1}. The flood
basalt province is a layered mass of more than 50,000 cubic miles

(208,420 cubic kilometers) of basalt covering an area of more than 60,000
square miles (155,400 square kilometers). The flood basaits and associated
rocks form a planc-convex Tens. The upper surface of the lens slopes gently
inward except where locally modified by fold systems (Figure 5-1). Basin
deformation and the development of fold systems in the Columbia Plateau
started between 16 and 13 milljon years before present‘and continued through
Columbia River Basalt time (Bentley, 1977).

The basalts emanated from linear Tissure systems in the eastern and southern

portions of the Plateau (Swanson et. al., 1975; Walters, 1961). Most of the

basalt was emplaced during a three-million-year volcanic pulse between 16 and
13 million years before present during the Miocene Epoch (Baski and Watkins,

1973). However, sporédic fissure eruptions continued until about six million
years before present (McKee, et. al., 1977).

The flood basalts are collectively designated the Columbia River Basalt Group,
which has been subdivided into five formations (Figure 5-3} (Ledgerwood,

et. al., 1978; Swanson et. al., 1978). The Tower two formations are the
Imnaha Basalt (Hooper, 1974} and the Picture Gorge Basalt {Swanson et. al.,
1875). The upper three formations, the Grande Ronde Basalt, the Wanapum
Basalt, and the SaddTe Mountains Basalt collectively constitute the Yakima
Basalt Subgroup (Swanson et. al., 1978). ’

In the Pasco Basin near the center of the area covered by the Columbia
Plateau, the basalt sequence is more than 10,000 feet (3,048 meters) thick
{Raymond and Tillson, 1968) and perhaps as much as 19,000 feet (5,791 meters)
thick (BWIP, 1978). In the Basin, a 5,000-foot (1,524-meter) thick sequence
of Columbia River Basalt apparently overiies a series of older basalt of
Oligocene to Eocene age (Swanson et. al., 1978). Approximately 100 basalt
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flows, including both the Columbia River Basalt Group and older lavas, have
been identified from deophysical logs obtained from a' 10,655-foot
(3,248-meter) deep borehole located along the western margin of the Pasco
Basin {Swanson et. al., .1978).

5.3b{4) Ellensburg Formation
Within the upper part of the Columbia River Basalt sequence, sediments were

transported into the central portion of the Columbia Plateau between basalt
eruptions. These sediments, which include tuffs and tuffacecus sediments of
many kinds in part now altered to clay, form the Ellensburg Formatiom (Swanson
et. al., 1978). Many basalt flows above the Vantage sandstone interbed are
capped locally by stream-deposited sediments. The extent and thickness of the
sediments generally increase upward in the section.

About 1.5 million years ago, ancestral river systems were crossing central
Washington, laying down trains of gravel, sand, silt, and clay comparable to
today's Columbia River and Snake River sediments. As the plateau subsided,
the ancestral Columbia River returned by gravity to the center of the Columbia
Plateau, leaving sediment trains as a mark of its earlier courses. East of

" the present course of the Columbia River, sediments are virtually nonexistent

between basalt flows. This attests to the fact that the ancestral Columbia
River source being limited to the western half of the Columbia Plateau.

5.3b(5) Ringold Formation
Deformation during the later stages of Columbia River Basalt volcanism

resulted in the emergence of the Yakima fold system in the western Plateau.
Growth of these folds create& a system of structural ridges and basins, which
include: the Elilensburg Basin, Quincy Basin, Yakima Basin, Pasco Basin and
Umatilla Basin (Figure 5-1). Thick sequences of sediments transported from
the surrounding highlands accumulated in these basins.

5-9
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In the Pasco Basin, the Pliocene Ringold Formation (Gustafson, 1978) was
deposited in response to a flattening of the gradient of the Columbia and
Snake River systems, perhaps related to the uplift of the Horse Heaven Hills
{Newcomb, 1958; Newcomb et. al., 1972). The Ringold Formation in the Pasco
Basin accumulated to a thickness of up to 1,200 feet (365 meters).

The Ringold Formation can generally be divided into four units on the basis of
texture: sand and gravel of the basal Ringold unit; clay, silt and fine sand
with lenses of gravel of the Tower Ringold unit; occasionaliy cemented sand
and gravel of the middle Ringolid unit; and silt apd fine sand of the upper
Ringold unit (Brown, 1959) (Figures 5-3 and 5-4).

The basal portion of the Ringold Formation is, in general, conformable with
the surface of the underlying basalt bedrock. The lower Ringold unit is
thickest in the central portion of the Pasco Basin and thins to the basin's
margins. The matrix supported conglomerate of the middle Ringold unit
overlies the lower unit. The upper Ringold unit is generally confined to the
margins of the basin; elsewhere, it either was not deposited, or has been
eroded by ancestral river systems and by Pliestocene catastrophic flooding of
the basin.

5.3b(6) Early "Palouse" Soil
An eolian silt and fine sand (loess} overlie part of the eroded surface of the

Ringold Formation in the western paﬁt of the Hanford Site {Brown, 1970)

(Figures 5-3 and 5-4). Elsewhere, the silt was not deposited or was eroded
during Pliestocene catastrophic flooding. The silt is considered to be the
equiva]eﬁt of early loesses of the Palouse Hills in eastern Washington and
western Idaho. It indicates a climate comparable to that of today, with
effective wind transport and deposition of sediment. |

5.3b(7) Hanford Formation
The Ringold Formation and the basalts and sedimentary interbeds were locally

eroded and truncated by multiple floods that occurred as ice-dammed lakes
released catastrophic torrents of water and ice when the ice dams were
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breached during Pliestocene glaciation (Bretz, 1959; Baker, 1973; Fecht and
Tallman, 1978). The floods scoured the land surface, leaving'a network of
buried channels crossing the Pasco Basin.

The glaciofluvial sediments in the Pasco Basin, informally named the Hanford
Formation, were deposited on the Columbia River Basalt Group and Ringoid
Formation (Figureé 5-3 and 5-4). These sediments can be divided into the
coarser sand and gravel which are referred to as the Pasco Gravels

(Brown, 1975), and the finer sand and silt units called the Touchet

Beds (Flint, 1938).

The Touchet Beds represent low-energy (slackwater) sediments deposited in
Glacial Lake Lewis, which formed when flood waters were backed up behind the
Wallula Gap constriction (Flint, 1938). The Pasco Gravels represent high
energy deposition in areas of more rapid water flow. In general, the Touchet
Beds are found on the margins of the basin and the Pasco Gravels in and near
the center of the basin. The characteristic variability of sediment size and
degree of sorting within the "gravel" unit can be attributed to changes in
water velocity and water level which occurred during the flooding process.
The thickness of the Hanford Formation varies significantly within the basin,
with the thickest occurrence in the region of buried channels.

5.3b{8} Eolian Deposits
Loess and sand dunes mantle the surface of the Pasco Basin (Lillie, et. al.,

1978). These deposits are primarily reworked sediments of the Hanford
Formation from surrounding areas. The thickness of the wind-blown sediments
varies considerably, ranging from zero to more than 30 feet (9 meters) in some
dunes. ‘

The land surface has been only slightly modified since the deposition of the
Hanford Formation. Eolian erosion and deposition have resulted in minor
deflation and deposition of sand and silt veneers up to 25 feet (8 meters)
thick.
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5.3c Geology of the 100-N Area
Since 1984, fourteen new wells (N-36 through N-53) were drilled in an area

east and northeast of the 1301-N Liquid Waste Disposal Facility. Study of
these wells provides general geolcogic information on the 100-N Area.
Figure 5-5 shows the location of the 100 Area wells. '

The 1301-N facility is located on glacial outwash gravels, which are referred
to as the Hanford Formation. .These gravels are poorly sorted and are the
result of ice that was carried by the Columbia River during the ice age and
deposited in the area. The resuiting "kame and kettle" topography is formed
when the ice melted away, leaving the irregular topography. These gravels are
about 20 feet thick. Underlying the Hanford Formation is the upper Ringold
sands and gravels which were deposited in a manner which exibits deltaic
bedding. The upper Ringold sand and gravels are underlain by clay which is
about 425 feet thick and overlies the Columbia River Basalt Group

(Figure 5-4). The top of the clay layer is considered to be the bottom of the
unconfined aquifer in this area. Figure 5-6 is a diagrammatic sketch of the
geology of the area.

Examination of the geophysical logs provided additional information on the
sediments penetrated by the new wells. In particular, the natural gamma logs
for all ten wells indicated (by a marked deflection to the right) the presence
of a relatively thick layer with a high silt content (Figure 5-7). A1thou§h
present in all of the wells, the character of the silty deposit varies
slightly from well to well. For example, in well 199-N-42, the natural gamma
log indicates the presence of a series of thin, silty layers interbedded with
more sandy/gravelly layers, while the log of well 199-N-38 indicates the
presence of one thick silty layer.

After this silty deposit was identified in the geophysical logs, the drilling
samples were re-examined. In general there was a higher percentage of silt in
the samples from the interval in which the deflection occurred on the logs.
Thus, the interpretation of the geophysical logs was verified by the
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composition of the drilling samples.. Although its character bhanges somewhat
in the lateral direction, this silty deposit is continuous in the study area
covered by the new wells.

This silty deposit is located between the land surface and the present water
table (Figure 5-7)., The top of the deposit is about 36 to 44 feet below the
land surface; corrected to mean sea level, the elevation of the deposit's top
is about 414 to 420 feet. This deposit extends down to the present water
table in most of the welﬂs, and its thickness ranges from about 15 feet to
over 30 feet.

Below the basin, the saturated ground water level is about 375 to 405 feet
above mean sea level. This elevation is from 30 to 40 feet above the top of
the Ringold clay unit. Figure 5-6 shows the water Tevels which were measured
in 1986.

The water table map indicates that ground water movement is toward the river
in the study area (Figure 5-8). Travel times from the crib to the river have
been calculated to be within 4 to 17 days, based upon past flow path analysis.

Figure 5-9 is a generalized geologic column for the 100-N Area.

5.3d Regional Hydrologic Setting

5.3d(1) Surface Hydrology of the Hanford Site and Surrounding Pasco Basin
In the Pasco Basin, the Columbia River receives surface drainage from several

adjacent basins. These major tributaries include the Yakima, Snake, and Walla
Walla Rivers. No perennial streams are supported by hydrologic systems
operating solely within the Pasco Basin. Streamflow within the Pasco Basin is
recorded as inflow at the U.S. Geological Survey gauge below Priest Rapids Dam
and outflow at the gauge below McNary Dam. Average annual flow at these
stations is 87 X 106 and 140 X 106 acre-feet per year, (10 X 1012 and

17 X ]012 cubic meters per year) respectively. A total gauged flow of
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épproximate]y 45 X 106 acre-feet per year (5.5 X 1010 cubic meters per
year) enters from tributaries, and an additional 2.3 X 105 acre-feet per
year (2.8 X 108 cubic meters per year) enter as irrigation returns.

The Hanford Site occupies approximately one-third of the Tland area within the
Pasco Basin. Primary surface-water features associated with the Hanford Site
include the Columbia and Yakima Rivers. Several artificial surface ponds and
ditches are present, and are generally associated with fuel and waste
processing activities (Figure 5-10).

The section of the Columbia River along the Hanford Site reach has been
inventoried and was described in detail by the U.S. Army Corps of Engineers
(COE, 1977). Filow along this reach is controlled by the Priest Rapids Dam.
Several drains and intakes are also present along this reach. Most notably,
these include irrigation outfalls from the Columbia Basin Irrigation Project
and Hanford Site intakes for the on-site water export system. Intake and
outfall structures for the Hanford Generating Project and N-Reactor also occur
in the Hanford Reach.

West Lake, a shallow pond 3 feet (1 meter) deep, is the only natural pond on
the Hanford Site. The pond generally averages 10 acres (0.04 square
kilometers) in size. A number of man-made ditches and ponds are used for the
routine disposal of chemical processing cooling waters, plant cooling water
and several laboratory waste water streams (ERDA, 1975).

The Cold Creek watershed (area draining into Cold Creek) is located along the
western boundary of the Pasco Basin. The 200 East Area lies outside the Cold
Creek watershed. Cold Creek, trending northwest-southeast within the wash, is
the only defined channel within the southeastern portion of the Hanford Site
watershed (Figure 5-10). The drainage system within the Cold Creek watershed
may be described as ephemeral and discontinuous.
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5.3d{2) Aquifer Identification

5.3d(2)(a) Background

The subsurface of the Hanford Reservation is underlain by various geologic
units having widely different water-bearing properties. The rock types
include: unconsolidated silts, sands and gravels; semiconsolidated lake and
stream sediments; and dense basalts with interbeds separating individual
flows. From a hydrologic standpoint the most permeable horizons are the sands
and gravels of the Upper Ringold Formation and the Pasco Gravels. The water
table over the western portion of the Hanford Reservation lies at the top of
the Ringold Formation. However, between the high terrace plateaus and the
Columbia River, the water table rises above the Upper Ringold and intersects
the overlying Pasco Gravels.

Above the water table lies the unsaturated or vadose zone. Any waste that
percolates into the subsurface within the 100 Areas of the Hanford Reservation
must flow through a section of unsaturated glaciofiuviatile sediment prior to
reaching the water table.

The uppermost aquifer lies between the water table and éhe silts and clays of
the Middle and Lower Ringold Formation. In general, ground water in these
unconsolidated and semiconsolidated sediments occurs under unconfined or water
table conditions, although locally confined zones exist. Some
semiconsolidated gravels and sands are Tocally found in the Lower Ringold
Formation. Thase beds are usually separated from the overlying unconfined
aquifer by a layer of silt and clay of variable thickness. These sands
constitute the uppermost confined aquifer.

The Ringold Formation overlies a warped and severely deformed layer of

basalt. The Columbia River basalt series has, in general, a saucer-shaped
synclinal structure. It is an accordantly laysred sequence of flows which
were extruded as highly fluid Tava in Miocene and early Pliocene time. Narrow
zones of rubbly, permeable scoria somewhat similar to flow breccia occur at
the top of a few flows and may be quite permeable. Some of these permeable
zones in the basalt may constitute rather good confined aquifer systems.
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During the past 30 years, wells have been drilled at Hanford through all the
above-mentioned formations in order to:

o provide water,

0 provide quantitative data for evaluating the chemical and physical
properties of the underlying material,

0 '‘measure the hydrological characteristics of the various sediments,
o0 determine engineering design,

o monitor waste disposal facilities, and

o monitor the radiological status of the ground water.

The Hanford Site Water Table map in Appendix A shows the location of some of
the wells available for hydroiogical measurements.

The aquifers in the Hanford Reservaéion have been studied extensively using
data from existing wells, predictive mathematical studies, and regional
hydrologic studies. All these data have been used in preparing the subsequent
sections.

5.3d(2){(b) The Unconfined Aquifer

The unconfined aquifer consists of both glaciofluviatile sand and gravel
deposits and the Ringold silts and gravels. Since these maierials are very
heterogeneous, often greater lithologic differences appear within a given bed
than between beds (Gephart et. al., 1979; Graham et. al., 1981). The aquifer
bottom is the basalt bedrock in some areas and silt/clay zones of the Ringold
Formation in other areas. The impermeable boundéries of the unconfined
aquifer within the Hanford Reservation and vicinity are the Rattlesnake Hills,
Yakima Ridge, and-Umtanum Ridge to the west and southwest. Gable Mountain and
Gable Butte, as well as other small areas of basalt outcrop above the water
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table, also impede the ground water fiow. The Yakima River forms a hydraulic
potential boundary which is mainly a discharge boundary for the aquifer.
However, the ground water flow from 1 to 3 miles inland from the Columbia
River is affected by seasonal river stage fluctuations. The flow pattern that
originally prevailed in the unconfined aquifer was primarily to the east and
northeast with discharge into the Columbia River. Natural recharge occurs at
the foot of Rattlesnake Hills and Yakima Ridge. Surface flow sinks into the
floor of the valiey at the foot of the paralleling Rattlesnake Hills. The
underflow is to a great extent interrupted by a buried extension of Yakima
Ridge which parallels Rattlesnake Hills at a distance of about 2 miles and
which rises above the water table. .

The regional water table is largely within the Ringold Formation and to a
lesser extent in the Pasco Gravels. Geologic work has pointed to the
existence of highly permeable sediment on portions of both the northern and
southern flanks of Gable Mountain. A filled erosional channel southeastward
from the western side of Gable Mountain toward the Columbia River permeabie
zones paraliel the river.

In 1944, beforeloperations at Hanford began, the hydraulic gradient in all but
the south-westernmost portion of the Hanford Reservation was about 5 feet/mile
(Figure 5-11}. Waste disposal at Hanford raised the water table in the
recharge sites and altered the existing hydraulic gradient (Figure 5-12).
Local ground water mounds formerly existed at each reactor site along the
Columbia River. The mound at the still active 100-N Area is the only one of
these remaining. A minor recharge mound exists under the 300 Area. The
differential change in the Hanford Site water table between January 1944 and
January 1975 is demonstrated in Figure 5-13 (ARCO, 1975). A Hanford Site
water table map is shown in Appendix A.

The natural recharge due to precipitation over the lowlands of the Hanford
Reservation is not measurable since the evaporation potential during the
summer months greatly exceeds total precipitation. Data on migration of
moisture from natural precipitation in deep soils {below 30 feet) show
movement rates less than 1/2 in./yr at one measurement site.
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To hydrologically describe an aquifer, four parameters should be considered.
These are:

0 hydraulic conductivity: a quantity having the units of velocity that
relate the flux of ground water to the hydraulic gradient

o aquifer thickness: the thickness of permeable sediment lying between
the water table or an upper confining bed and lower confining bed

o effective porosity: the fraction of porous media capable of
transmitting water

0 storage coefficient: the volume of water that a unit decline in head
releases from storage in a vertical column of aquifer of unit
cross-sectional area. '

For an unconfined aquifer, the storage coefficient approaches the effective
porosity. Therefore, to describe the unconfined acquifer underlying the
Hanford Reservation, measurement is needed of the hydraulic conductivity,
aquifer thickness and storage coefficient.

Qualitatively, the hydraulic conductivity and storage coefficient
distributions are a function of the different geologic formations in the
unconfined aquifer., Ancestral Columbia River channels incised in the Ringold
Formation are filled with more permeable glaciofluviatile sediments. Channels
of permeable sediments have been identified and are reflected in the ground
water flow pattern of the region.

Quantitative measurements of the hydraulic conductivity have been made at
several locations over the Hanford Reservation using a variety of techniques
(Figure 5-14). Excluding clay zones, the values obtained for the Ringold
Formation range from 10 to 7000 ft/day. Hydraulic conductivities of
glaciofluviatile sediments range from 500 to 20,300 ft/day (Gephart et. al,
1979) (Table 5-1). The hydraulic conductivity distribution has been obtained
using pumping test data and information from driller logs.
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. - TABLE 5-1

REPRESENTATIVE HYDRAULIC PROPERTIES IN THE UPPERMOST AQUIFER*

Hydraulic ‘Conductivity
Stratigraphic Interval (ft/day) (m/day)

Hanford Formation (informal name) 500-20,300 150-6,100
Undifferentiated Hanford and 100-7,000 30-2,100
Middle Ringold Unit

- Middle Ringold Unit _ 20-600 6-180

@
Lower Ringold Unit 0.1-10.0 0.03-3.0

*Modified after Gephart, et. al., 1979
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Storage coefficient values were measured in the field by using pumping tests.
For unconsolidated sedimenfs, the storage coefficient rahges-between 0.05 and
0.3. However, few measurements of the storage coefficient have been made
to-date at Hanford. The bottom of the uncbnfined aquifer has been determined
throughout the Reservation using data from wells. The surface depicting the
aquifer bottom corresponds to basalt bedrock in some areas and silt-clay zones
of the Tower Ringold Formation in other areas. Ultimately, all ground water
in the unconfined aquifer flows into the Columbia River except for that small
amount which is Tlost to the atmosphere by evapoiranspiration.

The chemical quality of the ground water in the unconfined aquifer is measured
semiannually at seven locations. Sodium, calcium, and sulfate fons are
measured as well as pH. Water from wells in the 300 Area is analyzed for
chromium and fluoride ions associated with fuel manufacturing operations.
Nitrate ion, which is a waste product from the manufacturing and chemical
separations operations, is monitored over the entire Hanford Reservation.

Maps of the nitrate ion concentration near the water table of the unconfined

aquifer ‘are published semiannually.

The temperature of the ground water in the unconfined aquifer has been
measured on an intermittent basis. Local thermal anomalies may be caused by
vertical flow within a well casing. In the past, 100 Area reactor ground
water mounds contained water on the order of 70-90°C.

5.3d{2)(c) The Confined Aquifers
A confined agquifer is one where the water-bearing stratum is overlain and

underlain by relatively impermeable beds. <Confined aquifers in the. Hanford
Reservation include 1) permeable sands and gravels in the Tower part of the
Ringold Formation 0ver1ain'by thick silts and clays and 2) extensive basalt
interbeds confined by individual basalt flows. The confining beds include
sequences of individual basalt flows, where they are continuous and greater
than about 50 feet thick, and the silts and clays of the Tower part of the
Ringold Formation. Within the basalt sequence, ground water is transmitted
primarily in the interflow zones, either in sedimentary beds or in the scoria
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and breccia zones forming the tops and bottoms of the flows. Some of the.
basalt flows in the Pasco Basin have beéh eroded, particularly in the
anticlinal ridges. In some locations, the basalts are highly jointed and
contain breccia, pillow and palagonite complexes through which ground water
can move. The lower-most Ringold Formation silts and clays are of various
thicknesses, and distinct hydraulic potential differences have been observed
below the silts and clays. About 90 wells on the Hanford Reservation have
been drilled to basalt. Most of these wells only barely penetrate the top
basalt flows. Thus, data on the confined aquifers in the basalt flows are
scarce and much more data must be gathered to fully characterize these
aquifers. In general, the hydraulic potential observed in the confined
aquifer zones above the basalt is greater than in the overlying unconfined
aguifer. However, the flow rates are expected to be quite smaill due to the
low transmissivity range of this water-bearing zone.

In 1970 and 1971, 23 wells penetrating the sands in the lower Ringold
Formation and the first few basalt flows and interbeds were pump tested and
transmissivity values calculated. From these tests, values of transmissivity
ranging between 2 and 8 ftz/day were obtained for the confining beds and
values between 50 and 2,000 ftz/day for the permeable horizons, Tha
hydrauiic conductivity of the confining beds ranges between 0.02 and

0.2 ft/day and that of the aquifer, ranges between 2 and 30 ft/day.

Some data on the aquifer properties of the various confined aquifers are
available from the ARHCO deep drilling project well ARH-DC-1 (Figure 5-15).
At this well the basalt from 362 to 1200 feet depth has a transmissivity of
695 ft /day. A sedimentary unit contained in this zone from 830 to 936 feet
has a transmissivity of 355 ft /day. A dense basalt zone from 960 to 1090
feet depth has a transmissivity of 0.2 ft /day. There is one significant
water-bearing zone, 10 feet thick, occurr1ng at 3230 feet depth with a
transmissivity of 68 ft /day.
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Water-bearing sedimentary interbeds are centered at 500, 650, and 900 feet and

range from 25 to 100 feet thick. The bed at 900 feet is about 100 feet thick
consisting of well-sorted medium sand of moderate permeability. Its hydraulic
conductivity is about 3.5 ft/day, making it the most productive aquifer
penetrated by this well. '

Data on the storage coefficients on the basalt aguifers are very
inconclusive. ATl evidence so far suggests that the storage coefficient in
these aguifers is approximately equal to the compressibility of water. This
suggests that these agquifers behave as elastic bodies.

5.3d(3) Aquifers North and East of the Columbia River

Very 1ittle data are available on the ground water aquifers to the north and
northeast of the Columbia River. The confined basalt aquifers underlie this
area as well as the present Hanford Reservation. The unconfined aquifer
exists only under the parts of the Wahluke Siope between the higher bluffs and
the Columbia River. The Ringold Formation and glaciofluviatile sediments form
this aquifer. ’ '

The Saddle Mountains form the northern boundary to the confined aguifers and
are a potential recharge site from precipitation due to basalt flow
outcropping. The Columbia River behind Priest Rapids Dam and Wanapum Dam and
the Columbia Basin Irrigation Project are other probable recharge areas. The
Columbia River forms the primary discharge boundary for the unconfined
aquifer. Seasonal river-bank storage and discharge occur as on the Hanford
side of the river.

The remaining sources of recharge to the unconfined aquifer are the irrigation
wasteways and ponds that have been created. There are no abservation wells
monitored by DOE to record the recharge effects of these ponds. The water
table elevations in the unconfined aquifer near the Columbia River range from
370 to 405 feet MSL at the four available observation wells. The hydraulic
potentials in the wells that penetrate the confined aquifers average about

50 feet higher. These wells are also perforated in several basalt aquifers
precluding representative potential measurements.
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5.3e Hydrology of the 100-N Area

In the region of the 100-N Area during the low stage of the river-flow the
elevation of the water table is at its minimum level. In this position the
ground water body is entirely within the sand, silts, and gravels of the
Ringold formation. These materials for the most part are ‘unconsolidated; in

certain areas, however, they have been cemented by calcium carbonate and iron
oxides. The average permeability of these rocks ranges from 100 gpd/ft2 to
600 gpd/ft2 on unit gradient, depending largely on the amount of fines and
the degree to which the material had become cemented., It is conceivable that
the permeability of the material comprising this zone could differ by one or
two orders of magnitude from one location to another.

In the late spring and early summer flood waters moving down the Columbia
River cause the water table to rise. During the rising stage the water table
moves upward into more permeable fluviatile and glaciofiuviatile rocks. The
rock fragments associated with these deposits are generally coarse sands and
gravels with only small amounts of silt and clay.

The methods used to calculate aguifer characteristics generally give average
values over the whole aquifer thickness. The aquifer thickness and the type
of material through which the ground water is percolating establish the
measured characteristics. It would be expected that the values measured
during the winter months would be significantiy different from those measured
in the summer.

Figure 5-14 is a geologic cross section constructed through the 100-N Area
normal to the Columbia River. In this figure, two relative positions of the
water table are shown. The Tower of the two is based on an average minimum
flow rate of the Columbia River and the other is based on an average maximum
flow rate. The rocks through which the ground water percolates at these two
extreme stages are also indicated. The sands and gravels of the Ringold
formation are shown to be locally cemented although the degree of cementation
and the areal extent pf the cemented zones are not known. The total aguifer
thickness may be as much as 80 or 90 feet.
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It was recognized that the aquifer characteristics change significantly from
one season to the next as a result of water table fluctuations. Theréfore,
the measurements of the water table and river-level elevations to determine
the transmissibility were made during the high water stage to include
contributions of all geologic units that might comprise the aquifer. The
transmissibility obtained from these measurements is representative of the
unconfined aquifer underlying the 100-N Area, involved in most waste disposal
problems.

Based on the transmissibility data and the coefficient of storage of the
aquifer and using an average aquifer thickness of 20 feet, the average
permeability of the aquifer ranges from 1,500 gpd/ft2 to 3,000 gpd/ftz.

The seepage velocity, based on the calculated average permeability and the
maximum gradient observed during the period studied was determined to be three
to fbur feet/day. The natural ground water would not attain this velocity.
Sometimes the river level rises so rapidly that the normal gradient toward the
river is reversed. This reverse gradient away from the river has been

detected several thousand feet inland at certain Tocations on the project.
Beneath the 100-N Area the reversed gradient might extend as much as 1000 feet
from the river.

5.4 CONTAMINANT PLUME DESCRIPTION

Extensive ground water monitoring for radionuclides has been conducted near

the 1301-N Liquid Waste Disposal Facility. There is very little ground water
information about hazardous or dangerous wastes that were discharged into the
facility.

As indicated in Section 3.1, samples taken at the point of discharge into the
1301-N Liquid Waste Disposal Facility did not contain any nonradioactive
dangerous wastes or dangerous waste constituents (listed in WAC 173-303-9905).
Therefore, nonradiocactive hazardous waste is not expected to be present in the
ground water at the 1301-N Liquid Waste Disposal Facility.
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The Tocation of the exist%ng ground water monitoring wells near the 1301-N
facility are shown in Figure 5-5. These wells are all completed at various
depths within the un;onfined aguifer and are similar in design. Wells N-2
through N-26 have varing lengths of perforated steel casing. Wells N-27
through N-53 have a 20 foot stainless steel screen at the water table. The
general construction of the perforated steel casing wells (those wells closest
to the 1307-N Liquid Waste Disposal Facility) are diagramed in Figure 5-16.
Each well that is used for monitoring radionuciides in the ground water has a
dedicated submersible pump.

Should the proposed ground water monitoring program, described in Section 5.5
indicate hazardous or dangerous waste contamination of the ground water at the
facility, studies will be undertaken to characterize the plume of hazardous or
dangerous waste contamination at that time. This characterization would
consider the extent of the plume and the concentration of each constituent -
throughout the plume.

5.5 GROUNDNATER MONITORING PROGRAM

5.5a Purpose
The purpose of this plan is to implement a hazardous waste ground water

monitoring program at the 1301-N Liquid Waste Disposal Facility in accordance
with the Resource Conservation and Recovery Act (RCRA) as described in

40 CFR 265.91. The scope for the plan includes the characterizaticn of the
hydrogeology and the monitoring of ground water beneath the 1301-N Liquid
Waste Disposal Facility. |

5.5b 0Objectives

The following objectives must he met to bring the 1301-N facility into
compliance with the pertinent ground water regulations:

0o Determine whether hazardous wastes reached the unconfined aquifer from the
facility and stil]l persist in the ground watar.
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0 Refine the understanding and knowledge of the hydrogeology of the
unconfined aquifer using existing data.

0 Determine the direction and rate of ground water flow.

0 Develop a better understanding of the hydrogeolegy of the Hanford
formation and the Ringold Formation in the area of the facility.

5.5¢ Technical Approach
A two-phase approach will be used to meet the above objegtives. Phase 1 will

incTude: A detailed raview of existing data, determination of which existing
wells will be sampled, determination of new well tocations, the drilling of
wells, aquifer tests, and refinement of hydrologic and geologic data. Phase 2
will include: Collection of water-level data with time, design of a sampling
system, determination of analyses to perform and assuring the adequacy of the
new monitoring system. The details of the proposed approach to meet each of
the objectives are discussed in detail in the following paragraphs.

5.5¢(1) Phase 1

Phase one will consist of reviewing existing data, determining which existing
wells will be sampled, determining where wells should be drilled, testing each
well as it is drilled, and refining the hydrology and geologic data. Because
the facility has an existing monitoring well network (Figure 5-5) and has
received Timited amounts of dangerous ard hazardous wastes, the preliminary
plan is to construct a minimum number of additional wells in order to meet the
compliance requirements. Three new shallow wells are planned. The proposed
locations of these new wells are indicated on Figure 5-8.

Six existing wells along with the three new wells will be sampled in the

Phase I monitoring program. These existing wells are N-2, N-4, N-5, N-8,
N-14, and N-53 (Figures 5-5 and 5-8).
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The review of existing data will allow for a better understanding of where to
start the dn111fng portion of the work. After the driliing has started, a
careful analysis of the sediments derived from the drilling will be used to
determine the potential for downward movement of hazardous contaminants.
Specific data will be collected on mineralogy, grain-size ‘analysis,
temperature, conductivity, and water levels where saturated. After the well
has been completed and screened at the approp%iate depth, a flow meter will be
installed to determine the direction and rate of ground water flow. These
data will be used to refine the proposed location of the next well (Figure
5-8}. As each well is completed, thge flow meter data will be used to cross
check the location of the remaining wells.

A1l planned wells will be installed using the cable tool or air rotary
method. The wells will consist of an artificial sand-pack, stainless-steel
well screen to above the water level and stainless-steel casing to land
surface (Figure 5-17). The finished inside diameter of the weils will be

6 inches. Screened intervals will typically be 15 to 20 feet with the exact
length depending on the thickness of the interval of interest. Drilling
equipment, casings, and screens will be steam-cleaned prior to use and kept
off of the ground.

Borehole geophysical logs will be made for each well upon reaching final depth
and after completion. A qualified geologist will be present during drilling
to examine the materials penetrated, prépare geologic logs, oversee the
drilling activities, and revise well design if needed. Sediment samples will
be collected every 5 feet and at'changes in Tithology.

After the compietion of the wells, an aquifer test will be performed by
pumping the most productive well to obtain the hydrologic characteristics.
The remaining wells will be used as monitoring wells during the test. The
selection of the pumping well discharge rate, and probable duration of the
test will be determined by drawdown tests during well development and bailer
tests performed on each well during driiling.
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Figure 5-8 shows the location of the proposed wells relative to the 1301-N

Liquid Waste Disposal Facility.

5.5¢c{2) Phase 2

Phase two will include obtaining water level data with time, designing a
samp]ing system, determining analyses to be performed on samples, and assuring
the adequacy of the new ground water monitoring system for the 1301-N Liquid
Waste Disposal Facility by the use of appropriate statistical methods,
modeling, and data review.

In order for the collection of water level-data to be efficient, the
measurements will be taken at the same time water samples are collected. The
measurements will be taken with a calibrated steel tape and records kept in a
field notebook.

To meet the requirements of a detection-level program, the analyses performed
on ground water samples will include specific dangerous waste constituents
known to be discharged to the facility, in addition to the mandated Drinking
Water Parameters as specified in 40 CFR 265.92(b)(1), (2), and (3) (Tables
5-2, 5=3, and 5-4). Site specific parameters (based on Table 5-5) that will

be analyzed include nickel, ammonium hydroxide, and hydrazine. Ground water
quality parameters and ground water contamination indicators will also he
included. Saﬁples from selected wells will be analyzed for the parameters
Tisted in WAC 173-303-9905 (Appendix E). Samples from selected wells (based
on Phase I) will be collected and analyzed in addition to samples from the new
wells on a monthly basis until a data base is established. After the data
base is established, the schedule will be reevaluated and modified as
appropriate.

Samples will be collected according to current established written procedures
as described in PNL-MA-580 (PNL, 1986a). Water-level measurements will be
taken before sampling, and the wells will be purged according to the borehole
volume removal procedure. Samples will be collected using dedicated sampling
pumps appropriate for the analyses to be conducted.
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TABLE 5-2°

MAXIMUM CONCENTRATION OF CONSTITUENTS FOR GROUND WATER PROTECTION

IN 40 CFR 265.92(b)(1) APPENDIX III

MAXTMUM
CONSTITUENT CONCENTRATION Mg/1
Arsenic (.05
Barium 1.0
Cadmium 0.01
Chromium 0.05
Fluoride 1.4-2.4
Lead 0.05
Mercury 0.002
Nitrate (as N) 10
Selenium 0.01
Silver 0.05
Endrin 0.0002
Lindane 0.004
Methoxychlor 0.1
Toxaphene 0.005
2,4-D 0.1
2,4,5-TP Silvex 0.01
Radium 5 pCi/
Gross Alpha 15 pCi/
Gross Beta 4 miltirem/yr
Turbidity Va I
- CoTliform Bacteria 1/100 ml
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TABLE 5-3 -

PARAMETERS ESTABLISHING GROUND WATER QUALITY
IN 40 CFR 265.92(b)(2)

Chloride
Iron
Manganese
Phenols
Sodium

Sulfate

TABLE 5-4

PARAMETERS USED AS INDICATORS OF GROUND WATER CONTAMINATION
IN 40 CFR 265.92(b)(3)

pH

Specific Conductance

Total Organic Carbon (TOC)
Total Organic Halogen (TOX)
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TABLE 5-5
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ESTIMATED AMOUNTS OF HAZARDOUS WASTE DISCHARGED
IN A RADIOACTIVE WASTE STREAM TO 1301-N FACILITY

Compound

Amount (1b/yr)

Hydrazine Test Solution
Ammonia Test Solution
Chloride Test Solution
Fluoride Test Solution
Sodium dichromate

Lead-acetate battery fluid

Nickel-cadmium battery fluid
Hydrazine {injection system)

5,100
6,100
7,800
3,900
10,000 (up to
mid- to late 1970s)
630
270
350
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Samples will be sealed and transported to the laboratory using the éstab]ished
chain-of-custody procedures as outlined in PNL-MA-580.

QA/QC procedures will be the same as those described in the existing ground
water monitoring plans for other Hanford facilities (PNL, 1986b).

Methods to be used for sample analysis, sample preservation, and data
evaluation are the same as those in the existing RCRA ground water monitoring

pians for other Hanford facilities (PNL, 1986c).

5.5d Anticipated Deliverables

Interim reports on the results of the characterization work will be produﬁed
at the end of Phase 1 and Phase 2. The final report will be compiled at the
end of the project. In general, each report will contain: 1) narrative
descriptions of the local geologic units and ground water flow; 2) geologic
cross sections; 3) water-table maps; 4) geological and drilling logs;

5) results of the various tests conducted; and 6) analytical results.

5.5e Schedule

Drilling of the necessary characterization/monitoring wells is anticipated to
commence after funding has been identified for well installation. Based on a
driliing rate of 15 ft/day (8 hours) and an average depth of 90 feet, it is
estimated that the drilling of each well will take about 6 working days with
3 working days for testing and screen installation, 3 working days to pull
back the casing, and 1 day for recovery, for a total of 13 working days to
complete each weill,

5.6 DETECTION MONITORING PROGRAM

A ground water detection monitoring program will be developed. It is assumed
that the ground water monitoring data will not indicate the presence of
nonradioactive hazardous waste constituents in the ground water. This program
will addrass: '

0 indicator parameters to be sampled for,
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0 a proposed ground water monitoring systeﬁ,
o background values for each proposed monitoring parameter,
0 ground water quality at point of compliance,
o ground water flow rate and directioﬁ,

0 a description of proposed sampling, analysis and statistical procedures
to be utilized in evaluating ground water monitoring data (PNL, 1986).

5.7 COMPLIANCE MONITORING PROGRAM

If the ground water monitoring data indicates the presence of dangerous
constituents in the ground water at the point of compliance, a compliance
monitoring plan will be developed and submitted to the Department of Ecology
for approval. This plan will provide:

0 a description of the wastes previously handled at the facility,
¢ a characterization of the contaminated ground water,

0 a list of constituents which will be monitored (may include part of the
WAC 173-303-9905 List) {Appendix E),

0 proposed concentration limits for those constituents,

0 a description of the proposed ground water monitoring system,

0 a description of proposed sampling, analysis and statistical procedures
to be utilized in evéluating ground water monitoring data (PNL, 1986),
and

o continual evaluation of the compliance monitoring program and
corrective action.
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. 5.8 CORRECTIVE ACTION PROGRAM .
The interim status program is designed to provide a description of the

appropriate corrective actions, but the presently avaiiable monitoring data
are not sufficient. Therefore, pilans for a corrective action program will be

determined after enough data are collected.

5.9 REFERENCES
Appendix D.

WP# 9144A
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6.0 CLOSURE AND POST-CLOSURE PLAN

The 1301-N Liquid Waste Disposal Facility is a land disposal facility that
received radioactive liquid wastes containing a limited amount of hazardous
chemical constituents from 1963 until September 1985 (for the composition of
the discharge to the 1301-N facility see Section 3.0). In September 1985, the
1325-N Liquid Waste Disposal Facility was put into service to replace the
1301-N facility.

DOE-RL wishes to make clear its commitment to close the facility under RCRA.
Should investigations reveal that significant and non-localized contamination
is present at depth, then DOE-RL will begin immediately to initiate physical
closure of the facilities or to take other appropriate actions that are
consistent with RCRA. Should they become necessary, those activities will be
conducted in accordance with common best engineering practices, under the
direction of a registered professional_engineer and with the approval of the
cognizant regulatory authorities; i.e.:

Regional Administrator

Region X

U.5. Environmental Protection Agency
1200 Sixth Avenue

Seattle, Washington 98101

or
Director
Washington Department of Ecology

Mail Stop PV-aa
O]ympia, Washington 98504
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This closure plan includes general facility information, a description of how
the facility will be closed, an estimate of the maximum inventory of waste in
storage and/or treatment at any time, a description of steps necessary to
decontaminate the facility equipment during closure, a schedule for final
closure activity, and an estimate of the expected year of closure. The
locations of official copies of the Closure/Post-Closure Plan are given in
Appendix F. The person responsibie for storing and updating these copies is
given in Appendix G. The certification of closure is found in Appendix H.

6.1 Closure Plan

6.1a Closure Performance Standard
This closure plan has been developed using methods and procedures to complete

all the activities necessary to close the 1301-N Liquid Waste Disposal
Facility located at the U.S. Department of Energy Hanford Site in the 100-N
Area. Closure will occur in a manner which will accomplish the following:

0 Minimize the need for further maintenance,

¢ Control, minimize, or eliminate any potential threats to human health and
the environment, post-closure escape of dangerous waste, dangerous waste
constituents, leachate, contaminated rainfall, and waste decomposition
products to the ground, surface water, ground water, and the atmosphere, and

o Return the land to the appearance and use of surrounding land areas to the
degree possible given the nature of the previous dangerous waste activity.

6.1b Facility and Process Description

The following description of the 1301-N Liquid Waste Disposal Facility is
taken from Diediker and Hall (1985). From the startup of the N Reactor in
1963 until September 1985, the 1301-N facility system was the primary Tiquid'
radicactive waste disposal system for N Reactor. Radijoactive liquid effluents

from the reactor coolant system, spent fuel storage basin, peripnery coolant
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systems, and various radiocactive drain systems throughout the reactor facility
were discharged to the 1301-N facility. The 1301-N facility was a ground
disposal facility that made use of the natural filtration and ion exchange
properties of soil to remove radioactive material from effluent water.

The 1301-N facility is located in the 100-N Area of the Hanford Site
(Figure 6-1).

The 1301-N facility is located on the riverbank bluff, some 60 feet above and
860 feet back from the Columbia River. Liquid streams from reactor systems
were discharged into a 52-foot by 12-foot concrete trough (weir box) then
spilled into a crib (Figure 6-2). The crib itself is a 125-foot by 290-foot
rectangular basin, constructed by excavating the existing soil and then
surrounding the excavation with a soil and gravel embankment. The bottom of
the crib was filled with a 5-foot layer of large stones.

The water Jevel in the crib was maintained well below the surface of the
stones by limiting the flow to the crib and using an extension trench
connected to the north side of the crib. The extension trench was added onto

the crib after only a few years of reactor operation.

The crib extension trench is an excavated ditch approximately 1600 feet long,
50 feet wide, and 12 feet deep, extending in a zigzag pattern (Appendix B).
At one point in its use, a wire mesh cover was placed over the entire trench
to prevent larger animals and birds from obtaining food, water, or shelter
within the radiation area. Early in 1982, a concrete cover was placed over
the trench. The cover consisted of approximately 67,500 square feet of
precast concrete panels, supported at 36-foot intervals on precast beams set
on precast concrete footings. The concrete cover provides protection of
contaminated surfaces from wind, mammals, birds, reptiles, and large insects.
The sides of the cover were backfilled and shotcreted to prevent most
burrowing animals from entering areas beneath the cover. Spaces between the
panels were grouted.
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The 1301-N facility received low Tevel Tiquid radioactive wastes containing
small quantities of non-radioactive chemical constituents. The estimated
voiumes of liquids and inventories of radionuclides discharged to the facility
from 1964 to 1986 are given in Tables 6-1 and 6-2. The amounts of hazardous
chemicals in the wastes disposed in the facility were small in comparison to
the radionuclides (Table 5-5). These wastes were generated by laboratories,
decontamination activities and other routine activities at N Reactor.

6.1c Partial and Final Closure Activities

[t is believed that the radiological hazards of the 1301-N Liquid Waste
Disposal Facility far outweigh the possible nonradiological hazardous waste
problems. Therefore, it is recommended that the 1307-N facility be closed
under the radiological c¢losure plan found in Appendix C (UNC document
UNI-3533, "Closure and Post-Closure Plan for the 1301-N and 1325-N Liquid
Waste Disposal Facilities"). The closure activities will include the

following:

(1) A soil and surface sediment sampling and analysis program. Details of
this program are addressed in Section 6.1e(1).

(2) A ground water sampling and analysis program. Details of this program
are addressed in Section 6.1e(2).

6.1d Estimate of Maximum Waste Inventory
The maximum waste inventory will be calculated after the soil and ground water

characterization programs are completed.

6.1e Facility and Equipment Decontamination Steps
The 1301-N Liquid Waste Disposal Facility has historically received liquid

radioactive wastes containing a limited amount of hazardous chemical
constituents. Discharges of liquid wastes to the 13071-N facility were
discontinued in September, 1985.
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. | TABLE 6-1

CUMULATIVE ESTIMATE OF RADIONUCLIDES DISCHARGED TO THE 1301-N FACILITY
1964 to 1986

Radionuclide Halflife Cumulative Inventory {curies)
Co-60 5.3y , 10,000
Sr-90 29y | 2,700
Ru-106 373d 2,500
Cs-134 2.1d 600
Cs-137 30y ' 3,400
Pu-239 & 240 24,000y 18
TABLE 6-2
. CUMULATIVE ESTIMATE OF RADIONUCLIDE INVENTORY THE IN 1307-N FACILITY

1964 to 1986

Radjonuclide Halflife Cumulative Inventory (curies)
Co-60 5.3y 3,800
$r-90 29y | 1,800
Ru-106 373d - 120
Cs-134 2.1d 51
Cs-137 30y . 2,300
Pu-239 & 2490 24,000y ' | 18
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Because of past disposal practices, the possibility exists that contamination
of soil and -ground water by hazardous wastes has occurred. This contamination
would be located vertically below the 1307-N facility. To determine the
extent and concentration of the hazardous constituents in the soil and/or
ground water, a soil and ground water sampling program will be implemented.

If the environmental media are determined to be significantly contaminated,
the closure plan will be amended, and resubmitted to the appropriate
regulatory agency.

- 6.1e(1) Soil

The present radiological hazards associated with the 1301-N facility require
UNC to conduct a study to determine the feasibility of a soil sampling
program. This study will address the following considerations:

(a) The ability for a sample team to collect the samples.
This section will require a review of:

1) The radiological exposure incurred by the sampling team.
2) The special sampling equipment and training needed.
3) The proper safety procedures.

(b) The ability to obtain a representative sample since radiological shipping
restrictions and personal exposure limitations may limit the sample size.

(c) The ability to find an analytical laboratory that could conduct the
required analyses.

It is proposed to conduct this feasibility study and complete a written report
on the findings by September 30, 1987. '
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6.1e(2) Ground Water _

Three new shallow ground water monitoring wells will be installed, adding to
the existing monitoring system at the 1301-N facility. One well will be
located up gradient and two will be down gradient of the 1301-N Liquid Waste
Disposal Facility. In Phase II these wells will be sampléed and the samples
tested at an analytical laboratory for the parameters referenced in Section
5.5c{2). Samples from selected wells will be analyzed for the parameters
Tisted in WAC 173-303-9905 (Appendix E}. Samples from selected wells (based
on Phase I} will be coliected and anaiyzed in addition to samples from the new
wells on a monthly basis until a data base is established. Once the data base
js developed and reviewed, a more site specific list of analytical parameters
will be established. Test results will be compared to background Tevels of
each parameter. If the test results are higher than background levels, the
ground water will be considered contaminated and corrective action at the
facility will be implemented or alternate concentration levels will be
developed. Procedures in the PNL-MA-580, Environmental Monitoring Procedures
Manual, will be used during the ground water monitoring program. This manual
contains detailed descriptions of ground water sampling and quality
assurance/quality control procedures. Assuming that the routine ground water
monitoring program does not show any ground water contamination the sampling
scheduie below will be followed.

(a) Monthly, until a data base is established (using WAC 173-303-9905 List).

(b) Quarterly for one year {using site specific list of analytical

parameters).

(c) Annually for the following three years {using site specific list of
analytical parameters).

(d) Discontinue sampling after the third year of annual sampling.

Section 5.5¢{2) of this permit application contains a complete list of testing
parameters.
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6.1e{3) Equipment and Facilities ,
Decontamination of the facility equipment will be conducted. Any equipment
radioactively contaminated during closure, such as a tracked bulldozer,

roadgrader, dump trucks, water truck, etc., will be decontaminated after it is
no longer required for waste handling. The equipment will be steam cleaned at
the 1301-N facility to remove the radioactive contamination.

Decontamination of the facility may not be possible. The present radiological
hazard may require that the 1307-N Liquid Waste Disposal Facility be
stablilized with a protective barrier as addressed in the document UNI-35633,
"Closure and Post-Closure Plan for the 1307-N and 1325-N Liquid Waste Disposal
Facilities" (Appendic C). This barrier may consist of crushed rock or gravel,
a synthetic liner or geotextile, and seeded topsoil. An alternative barrier
would be to cover the crushed rock layer with 1-2 inches of cancrete.

6.1f Schedule for Closure

The estimated year of final closure of the 1307-N Liquid Waste Disposal
Facility will be established upon acceptance of a Closure Plan by WDOE or

EPA. DOE-RL expects to begin final closure after notice of acceptance.

6.1g Amendments to Closure Plans
This closure plan will be amended whenever changes in operating plans or

facility design effect the plan, whenever there is a change in the year of
closure, or if the soil and/or ground water surrounding the ponds are found to

be contaminated by nonradioactive hazardous wastes. Any amendments to this
closure plan will be submitted to the appropriate regulatory agency for

approval.

6.1h Certification of Closure

Upon final closure of the 1301-N Liquid Waste Disposal Facility, DOE-RL will
submit to the appropriate regulatory agency a certification (Appendix H),
signed by both DOE-RL and an independent registered professional engineer,
stating that the facility has been closed in accordance with the approved
closure plan.
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6.2 Post-Closure Plan .
It is believed that the radiological hazards far outweigh the possible

non-radiological hazardous waste problems at the 1301-N Liquid Waste Disposal
Facility. The radioactive waste will require post-closure maintenance and
surveillance. Therefore, it is recommended that the post-closure care for the
1301-N facility follow the guidance addressed in the document UNI-3533,
Closure and Post-Closure Plan for the 1301-N and 1325-N Liquid Waste Disposal
Facilities (Appendix C). This document addresses permanent markers,
maintenance, and surveillance programs to be established for the 1301-N
facility post-closure period,.

If the soil and/or ground water underlying the facility is found to be
significantly contaminated by nonradioactive hazardous wastes, an amended
closure and post-closure plan will be developed and submitted to the
appropriate agency.

6.3 Notice to Local Land Authority

The DOE~RL will file, within 90 days after the start of the closure period,
the following documents or similar documents to the Tocal land use authority
and the regulating authorities (WROE and EPA). The land use authority is the
Benton County Planning Department located at the Courthouse Building, Prosser,
Washington 99350.

a. A survey plat indicating the location and dimensions of facility to the
extent the information exists and with respect to permanently surveyed
bench marks will be submitted. This plat will be prebared by a certified
professional land surveyor.

b. The following note is to accompany the survey plat: This plat describes
real property in which hazardous wastes have been disposed in accordance
with requirements of 40 CFR Part 265.116 and 265.119. Although this
hazardous waste disposal facility is now closed, public health,
environmental safety, and requlations jssued by the EPA in 40 CFR 265.119
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require that post-closure use of the property never be allowed to disturb
the integrity of the final cover unless it can be demonstrated that any
proposed disturbance will not increase the risk to the human health or the
environment.

A record of the type, location, and quantity of hazardous wastes disposed
of within the FaciTity to the extent that the information exists will be
submitted. During the post-closure care period, any changes to this
record will be submitted to the requlating authority.

6.4 Notice in Deed to Property

The DOE-RL will, in accordance with state law, sign, notarize, and attach the
following notation to the deed within 180 days of the start of the post-
closure care period.

TO WHOM IT MAY CONCERN: ,
The U.S. Department of Energy-Richland Operations Office, an operations office

of the U.S. Department of Energy, which is a Department of the United States

Government, the undersigned, whose -local address is the Federal Building,
825 Jadwin Avenue, City of Richland, County of Benton, State of Washington,
hereby gives the following notice as required by 40 CFR 119.

The United States of America is, and since April 1943, has been in

possession in fee simple of the following described lands (legal

description).

Since November 19, 1980, the U.S. Department of Energy-Richland Operations
0ffice has disposed of hazardous and/or dangerous waste under the terms of
regulations promulgated by the United States Environmental Protection

Agency and/or Washington Department of Ecology to the above-described Tand.

The future use of the above-described land may not he restricted under the

terms of 40 CFR 265.117(c), but may be restricted due to possible hazards
associated with radionuclides.
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d. Any and all future purchasers of this land should inform themselves of the
requirements of the regulations and ascertain the amount and nature of

wastes disposed on the above-described property.

e. U.S. Department of Energy-Richland Operations Office have filed a survey
plat with the Benton County Planning Department and with the United States
Environmental Protection Agency, Region X and/or Washington Department of
Ecology showing the location and dimensions of landfill cells and a record

of the type, location and quantity of waste disposal within each area of

the facility.

6.5 Closure Cost Estimate

This section is not applicable because federal facilities
section per 40 CFR 265.740(c).

6.6 Financial Assurance Mechanism for Closure

This section is not applicable because federal facilities
section per 40 CFR 265.140(c).

6.7 Post-Closure Cost Estimate
This section is not applicable because federal facilities
section per 40 CFR 265.140(c).

6.8 Financial Assurance Mechanism for Post-Closure Care
This section is not applicable because federal facilities
section per 40 CFR 265.140(c).

6.9 Liability Requirements

This section is not applicable because federal facilities
section per 40 CFR 265.140{c).

6.10 References
See Appendix D.
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APPENDIX C

CLOSURE AND POST-CLOSURE PLAN FOR THE
1301-N AND 1325-N LIQUID WASTE DISPOSAL FACILITIES

C-1



1301-N LIQUID WASTE DISPOSAL FACILITY

COVER
(TYPICAL)

QO |
\ - -
j QQ/ | & e
\ :

=\
SR lu;

Q j@’
PERMA’NENT

~ . . I,
CONCRETE : : . \'—Qw-Q &
COVER \ ,
TR - ' PERMANENT
RO NS | CONCRETE
COVERS
SECTION A-A
{ENLARGED FOR CLARITY)

. 2K8701-6.33

R S N



1301-N LWDF . 4/24/87, Rev. 0
- : UNCLASSIFIED p—
| ; UNI-3533
UNC NUCLEAR INDUSTRIES. -
A UNC RESOURCES Company 'P.O. Box 490 ) October 29, 1985
. . Righland. Washington 99352 |Rexrved For Document Control Center Use Onlyl
PAEPARED FOR THE
UNITED STATES DEPARTMENT OF ENEAGY
UNDER CONTRACT. NUMBER DE-AGDS-7GRLOTEST
Title . i
CLOSURE AND POST-CLOSURE PLAN
. FOR THE
1301-N AND 1325-N LIQUID WASTE DISPOSAL FACILITIES
Author
L. P. Diediker and J. A. Hall
DISTRIBUTICN
NAME BLDG/RM/MS NAME 8LDG/AM/MS
1. JA Adams FED/300H/F27 25. UNC File "FED
2. DF Brendel 1101M/119/N2 ~ | 26. UNC Record FED
3. LP Diediker 1114H/15/53 27. Extra
4. JJ Dorian 1114N/2/53 28. Extra
5. KA Gano 1114N/28/S3 29. Extra
6. EM Greager 1114H0/17/53 30, Extra
*7. CH Gydeson 1118N/29/85 3l. Extra
8. JA Hall 1114N/21/53 32. Extra
9.  GI Hutcherson 11008/201/R7 33. Extra
10. ID Jacques 1114H/12/S3 34, Extra
11. WJ Klover 1114M/30/53 35. Extra
12. RJ Kobelski 1114N/4/54
13. A Magdics FED/419/F8
14, JJ McGuire 1101N/132/N5
15. RL Moffitt 1100N/222/R8
16. MA Payne 1114N/
17. DJ Pisarcik 1114N/23/55
i8. DR Pratt 1118N/32/C6
19. KM Probasco 1114N/23/53
20. DL Renberger 11127#/14/C1
21. VR Richards 1114N/19/83
22. DJ Rokkan 1114N/18/S3
23. WG Ruff 1117N/16/C2
24, JW Uhler 11178/28/C8
AOUTE TO PAYROLL NO, LOCATION F'LEDSAE‘rg“TE SIGNATURE AND DATE

, C-2

BM-3100-184 {4-.85}




e

1.4

€2

1301-N LWDF 4/24/87, Rev. 0
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NOTICE
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DISCLAIMER
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Ti1 UNI-3533

SIMMARY

Closure and post-closure plans for the 1301-N and 1325-N Liquid
Waste Disposal Facilit{es are provided in this report in
accordanca with the requirements of DOE Order 5820.2, "Radiocactive
Waste Management." UNC's cammitment for these plans in the
Hanford Site Implementation Plan to the subject order was Novembar
1986, These plans are prepared now to provide guidance in
determining definitive design requirements for interim
stabilization of the 1301=-N faciiity.

The plans include descriptions and operating histories of the
1301-N and 1325-N facilities to give an appreciation for the scope
of the effort required to "close" the facilities. Assumptions and
cohsiderations are next provided in order to place boundary
conditions on the requirements of the plan. Any change in a
boundary condition would necessitate a re-evaluation of elements

in the plan.

Because of 1imiting considerations, including working dose leveis
and the current need to keep the 1301-N facility in a standby
mode, the closure plans are divided into two categories: interim
stabilization and permanent closure. Interim stabilization
involves placing the 1301-N facility in an acceptable radiclogical
condition while sti1] maintaining its ability to operate as a
standby faciiity. Interim stabilization methods will not preclude
permanent closure options, which represent the final dispositicon

of the Tacilities.

Permanent closure is divided into two possible cases. These cases
are dependent upon a radiolegical (and possibly hazardous waste)
characterization of the 1301-N and 1325-N facilities and thelr
respective underlying soil columns., Depending upon the
characterization results, one case would require removal of
contaminated components, and the other in-situ isolation of the
contamination. For 1301-N, the 1imited characterization to be
completed by the end of March 1986 on the 1301-N trench surface
sedimants should allow determination of the appropriate permanent
closure case. Finally, post-cliosure (during institutional
control) requirements are delineated.
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. 1.0 INTRODUCTION

DOE Order 5820.2, "Radiocactive Waste Management" requires

a site~specific comprehensive closure plan for Low Level Waste
(LLW) disposal facilities. The plan shall be reviewed and, if
necessary, amonded prior to inftiation of closure activities to
assure that the objsctives of the DOE Order are met. This
document, UNI-3533, will serve as a closure plan for the 1301-N
and 1325-N Liquid Waste Disposal Facilities. It will be amended
as definitive requirements are imposed by regulatory agencies
({.e., DOE, EPA, and the State of Washington.)

. Currently, the only LLW disposal sites operated by UNC that

™

require closure and post-closure plans are the 1301-N and 1325-N
Liquid Waste Disposal Facilities. UNC has committed, in the

» to completing the closure
plan for these facilities by the end of CY 1986. This closure
plan {s being prepared in advance so that proposed interim closure
work can be planned and budgeted for as soon as possibie.

Aspects of the plan should be used in determining definitive
design requirements for interim stabilization of the 1301-N
facility and future planning for permanent closure of the
1301~-N and 1325-N facilities.

2.1 1301-N Liquid Waste Disposal Facility

Up unti] September 1985, the 1301~N faciiity system was

the primary 1iquid rad-waste disposal system for N Reactor.
Radioactive 1iquid effluents from the reactor coolant
system, spent fuel storage basin, periphery coolant systems,
and various radicactive drain systems throughout the reactor
fac{11ty were discharged to the 1301-N faci1l1ty. The 1301-N
faci1{ty 1s a ground disposal faci1lity that makes use of the
natural filtration propsrties of soil to remove radiocactive
material from effiuent water.

The 1301=N facility is located en the riverbank bluff, some
60 feet above and 860 feet back from the Columbia Rfver.
Lfquid streams from reactor systems were discharged into a
52-foot by l2-foot concrete trough (welr box) then spilled
into a erib (see Figure 1). The crib itself {s a 125-foot
by 290-foot rectangular basin, constructed by excavating the
ox1sting soil and then surrounding the excavation with a
soil and gravel embankment. The bottom of the crib was
filled with a 3-foot layer of large stones.

C-7
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The water level in the crib was maiptained well below the
surface of the stones by 1imiting the flow to the crib and
using an extension trench connected to the north side of the
crib. The extension trench was added onto the crib after
only a few years of reactor operation.

Early in 1981, a layer of additional rock was added to the
area surrounding the weir box (see Figure 2). The added
rock was necessary for contamination control purposes. The

‘added cover was 12 to 24 inches in depth using cobbles sized

from 12 to 24 inches.

The crib extension trench {s an excavated ditch
approximately 1600 feet long, 50 feet wide, and 12 feet deep,
extending in a zigzag pattern. At one point in its use, a
wire mesh cover was placed over the entire trench to prevent
larger animals and birds from obtaining food, water, or
shelter within the radiation area. It was later determined,
however, that the screen was inadequate, and early in 1982,
a cover was placed over the trench. The cover consisted of
approximately 67,500 square feet of precast concrete paneils,
supported at 36-foot intervals on precast beams set on
precast concrete footings. The concrete cover provides
protection of contaminated surfaces from wind, mammals,
birds, reptiles, and large insects, The sides of the cover
were backfilled and shotcreted to prevent most burrowing
animals from entering areas.beneath the cover. Spaces
between the panels were grouted.

A1325-N Liquid Waste Dispogal Facility

During 1982, routine sampling of the riverbank springs
indicated an increase in radionuclide concentrations

reaching the river. This condition pointed to a decrease in
the effectiveness of the 1301-N c¢rib and trench to retain
radionuclides in the soil column. The 1325-N crib was
constructed as a replacement liquid rad-waste disposal facility
for the 1301-N facility.

The 1325-N crib system consists of a tie~1in reinforced
concrete diversion box {(to the 1301-N weir box)}, a
reinforced concrete header box that distributes the effluent
to the-covered crib, and approximately 1200 feet of 36-inch

.diameter pipeline connecting the diversion box to the header

box. The crib is approximately 1000 feet east and 200 feet
north of the 1301-N crib. The crib provides a percolation
surface measuring approximately 250 feet by 240 feet and is
covered with precast, prestressed concrete panels sealed
with grout. The crib cover is approximately 10 feet lower
than the surrounding ground and less than five feet above
the percolation surface. Rock stabilization materials were
used on the slopes around the crib to minimize wind erosion.

C-9
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Because of flow limitations with the 36-inch pipeline
connacting the 1301-N and 1325-N facilities, approximately
80,000 gallons of effluent would overflow the 1301-N weir
box into the 1301-N crib during a design reactor
decontamination (UNI-2105), This decontamination flow would
consist, however, of radiclogically cleaner flush water

only.

After a short period of operation, 1t was determined that
the 1325-N crib was abie to handle far less than its design
flow rate. An extension trench was added and placed into
sarvice in September of 1985 to augment the operational
capacity of the 1325-N crib.

" The trench ties into the crib at two points (from the crib's

northern and eastern corners) with the effluent from each
combining in a common welir box., The tie-in is composed of
rubber gasket-jolned, precast, reinforced, concrete box
sections. From the weir box the trench extends about 3000
feet 1n a north-northeasterly direction. The trench is
covered with prestressed, precast, double-tee concrete
panels approximately 55 feet across and 10 feet wide placed
oh concrete footings. The panels, placed close together,
were left unsealed and contain 1ifting lugs. Both features
facilitate panel removal. Two foot high, eight-inch centra-
core concrete panels are placed (unsealed} along the side of
the trench, mating with the trench cover paneis. The sides
of the trench are then backfilled, providing a minimum
barrier distance of three feet to burrowing animals.

The seven-foot deep trench 1s divided into four equal
sections by three dams (in addition to the weir box)
composed of structural fill and concrete. A Tayer of riprap
was added on the downstream side of each dam to prevent
scouring. The top two feet of the trench bottom was
screened to remove fines to aid in preventing trench
plugging. The 1325-N facility can hoid six million galions.
{(See Figure 3 for the 1325-N facility layout.)

Qperating Histories

Water discharged to the crib and trench systems percolates
through the underlying so1l to an unconfined aquifer in
communication with the Columbia River. Through the movement
of water in the ground underlying the crib and trench,
radicactive materials are retained in the soil by
precipitation and fon exchange reactions. Additional loss
of radicactive material occurs by decay of the shorter-lived
radionuclides in the discharge water during their transit to

the river,
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Hydrolegical analyses have indicated that flow pathways to
the river are a complex system in that the water may enter
the river from beneath the river bed or from springs on the
river shoreline, and that the pathways may lead directly to
the river, or may parallel the river for several miles
before entry. Radionuclide sampling studies have shown that
the most radioactive spring water enters the river via the
shortest crib-to-river pathway. Figure 4 11lustrates the
results of an evaluation of hydrological factors influencing

‘the flow pathways from the crib to the river using a

mathematical simulation technique. Figure 5 depicts a cross-
sectional view of the 1301-N fac{lity. This information is
important for use in devising a characterization program for
astimating the areal extent of subsurface contamination.

The variation in removal capability for different
radionuclides 1s dependent on the half-1ife and the chemical
properties of the radionuclide involved. Table 1 gives
results from a study performed to determine the
physicochemical composition of radionuclides discharged to
the crib.

In the study, radionuclides were partitioned into their
particulate, cationic, anionic, and nonionic fractions,
Since the 1301-N and 1325-N fac1lit{es utilize a natural
so0i1 column composed of sand (particulate filtration) and
clay (cation exchange}, the columns are noticeably more

ef fective for radionuclides predaminantly in the particulate
and cationic forms. The predominantly anionic and nonfonic
species such as fodine, ruthenium, and antimony are removed
by the soil column to a lesser extent than the particulate
and cationic radionuclides such as 1ron, cesium, zirconium,
and manganese. Figure 6 shows a schematic of relative
radionuclide retention in Hanford soil.

Some radionuclides exhibit characteristics indicating a
mixture of the various physicochemical forms. Radionuclides
of this type emerge at the river springs in essentially
anfonic and nonfonic forms as their particulate and cationic
fractions are retained by the soil column. Tritium, which
is chemically indistinguishable from water, is not removed
during its transit to the river.

The discharge of radfoactive 1iquids to the 1301-N fac{lity,
since N Reactor startup in 1963 up to September of 1985, has
resulted in the accumulation of significant quantities of
long~11ived . radionucliides in the soil on the bottom of the
facility. The 1325-N fac1lity started receiving part of the
N Reactor effluent flow in 1983. Table 2 provides annual
release information for the 1301-N and 1325-N facilities
through 1984, Table 3 provides cumulative {inventory
information for the 1301-N and 1325-N faciliities with the
bulk of the inventory being in 1301-N. For both tables,
only the Tong-1ived (half 1{ves greater than one year)
radfonuclides are shown. Table 4 provides data on sediment
sample analysis results from the 1301~-N facility trench.
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TABLE 1 . .Phygicqche@ica1 Char§cteristics of Raﬁionucai es
. in Liquid Effluents Discharged to the 1307-N{2) Facility
' (Percent of Total)
MEASURED APPROXIMATE
RADIONUCLIDE _ HALF- LIFE PARTICULATE  CATIONIC  ANIONIC  NONIONIC
Sc-46 84 d. 64 23 1 3.0
Cr-51 28 d. 85 6.7 7.7 .83
Mn-54 - 300 d. 10 89 .20 .32
Fe-59 45 d. ag J0 1.3 .35
Co-58 71 d. 93 4.8 2.3 .14
Co-60 5.2 yr. 49 49 .98 .83
Zn-65 245 d. 24 77 1.3 .35
As-76 26 hr. 3.0 7.2 70 20
o Sr-91 10 hr. 7.7 86 6.0 .39
> Zr-95 66 d. 81 5.7 1] 2.5
s Nb-95 35 d. 47 47 8.0 4.5
3 Zr-97 17 hr. 81 9.4 5.6 3.8
. Mo-99 67 hr. .32 3.3 9 2.4
. . Ru-103 40 d. 66 17 13 4.6
Ru-106 T yr. 217 49 30 4.7
~ Sb-122 3 d. 17 1 48 23
Sh-124 60 d. 29 35 23 13
- Sb-125 2.7 yr. 23 46 18 13
- I1-131 8 d. .39 19 79 1.7
. 1-133 20 hr. .33 21 78 1.5
1-135 7 hr. 6.3 31 61 1.1
£s-134 2 yr. 13 85 1.4 .08
C5-137 30 yr. 15 85 .40 .03
Ba-140 13 d. 4.5 89 .46 5.6
La-140 - 40 hr. 6.3 93 .34 .47
Ce-141 33 d. 63 29 6.1 .
Ce-la4 - 284 4, 50 42 5.0 3.0
Pm-151 28 d. - 9.0 62 14 15
W-187 28 b, 85 7.7 5.9 1.6
Np-239 2 d. 26 70 3.2 .42

. "~ (a) Ref.
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TABLE 2

ANNUAL RELEASE TO 1301-N AND 1325-N LWOFs {CURIES)

4/24/87, Rev. O

- (13
1964
pADTORUCLIDE | 1966 | 1967 | 19681 1969 t1a7a| 1971} terz| 1973 t1o7a | 1975 | 1976 | 1972 | 1978 1979 | v9s0 | 1980 | 1982 | 1983 | 1984
Co~60 iR 200 82 B4 230 330 220 0 320 370 640 870 940 770 | 1,200 370 S00 770 1,500
3r-90 MR 27’ 270 7.4 7.2 17 P4 16 61 93 110 120 120 130 160 84 140 110 Jia
Ru-106 HR HR KR KR 23 110 63 150 82 110 1io 230 130 30 320 10% 120 65 130
5-134 HR HR HR NR 16 18 4.1 2] 39 50 59 83 68 56 55 21 30 14 18
Cs-137 HR 88 41 2.8 51 92 18 46 170 249 320 lan 340 290 360 2490 210 200 210
Pu-2397240 KR R KR HR R HR HR IR R .37 .55 .67 1.3 - 1.4 .56 2.2 2.0 3.9
TOTALS IR 560 390 94 330 570 330 600 670 860 {1,300} 1,700 1,800 },600¢ 2,100 820 [ 1,100 | 1,200 | 2,200
NR - Hot Reported
* . 22% of total release to 1125-1t LWOF
** . 19% of total release to 1325~lf LWOF
TABLE 3
CUMULATIVE INVEMTORY EN 1301-MN AMD 1325-M LWOFs (CURIES)**
Lm 1964- ) _

D10HUCLIDE F9a6* |1967 1968 |1969 1970 j1971 1972 [1973 [1974 (1975 [i976 1977 |1978 [1979% [1980 | 1981 1982 1983 1984
Ko-60 $Q0 620 620 630 760 980 | 1,100 | 1,200 |1,400 |1,600 [2,000 [2,500 {3,100 |3,400 (4,000 4,000 | 4,000 | 4,200 {5,100
Sr-90 530 830 11,700 {t,100 [1,000 (1.000 j!,000 {1,000 |V,100 {1,100 |1,200 {1,300 |1,400 |1,500 {1,600 1,700 {1,800 |1,800 |2,t00
hu-luﬁ 130 140 140 140 100 130 110 150 150 160 170 250 360 (3] 440 Joo 240 170 180
Cs-134 10 44 48 51 53 54 42 49 58 91 120 160 17¢ I?Q 170 140 120 100 a7
Cs-137 180 260 290 290 ki) 420 420 460 620 840 |1,300 1,500 41,800 |2,000 {2,300 2,500 |2,700 ] 2,900 (3,000
Pu-239/240 2.3 3.1 3.9 4.} 5.5 6.2 7.0 7.8 8.6 8.9 9.5 10 n 12 14 14 16 18 22
TATALS 1,40¢ |1.900 2,200 (2,200 |2,300 (2,600 [2,700 |2,900 |3,400 3,800 }4,600 [5,700 |6,800 |7.600 [8,700 (48,600 |8.800 | 9,200 [11,000
* = Extrapotated
= . [NVENTORY = AHNUAL RELEASE (l-a™*T)/1 + IHVENTORY, (e”*T): wHERE 2 = -%“—‘-lg-z- » T =1 yr., and INVENTORY, « CUHULATIVE IRVEHTORY UP TO

THE PRECEDING YEAR.
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Table 4. Average Concentrations (pCi/g - dry wt.) of
Selected Radionuclides in 1301-N Trench Sediment
Samples Since 1975.

Year Co-60 Cs-137 Sr-90 Pu-239/240
1975 5.2 x 106 1.1 x 106 2.4 x 103 9.8 x 102
1976 2.0 x 106 1.8 x 103 2.7 x 10* 3.7 x 10°
1977 7.1 x 103 7.9 x 10% 2.1 x 10*% 4.6 x 103
1978 5.2 x 108 2.2 x 10° 2.5 x 10% 5.2 x 103
1979 2.6 x 107 8.1 x 10% 4.2 x 10% 6.2 x 103
1980 6.4 x 106 2.8 x 103 1.1 x 103 4.0 x 10%
1981 9.1 x 108 4.5 x 105 1.5 x 10° 1.8 x 10%
1982 1.5 x 107 6.6 x 10% 1.6 x 105 4.2 x 10°
1983 1.2 x 107 6.2 x 103 2.8 x 10 7.8 x 103
1984 2.2 x 107 1.2 x 108 1.2 x 103 2.1 x 104
Average
. (last 10 yrs) 1.0 x 107 5.6 x 105 6.8 x 10% 5.3 x 10%
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3.1 Assumptions

The following assumptions were used in developing aspects of
the closure plan:

0

1301-N will require some form of interim stab{lization prior
to final closure and until operation of 1325-N is
discontinued. )

Interim stabilization will allow for the continued use of
the 1301-N facility as necessary. Acceptable operational
performance of the 1325-N facility between now and the
commencement of 1301-N interim stab{lization may change this
assumption, allowing the complete isolation of 1301~N from

effluent flow.

Interim stabil1zation actions will not prevent any permanent
closure options,

At the termination of the 1325-N facility operation.
permanent closure of both 1301-N and 1325-N will commence
unless it is determined that residual contamination Tevels
warrant waiting a certain perfod for radiocactive decay,
whereupon 1325-N will also be interim stabilized.

The 1301-N and 1325-N facilities should not be subject to
hazardous waste regulations. A sampling program will be
completed in 1985 that will {fdentify any hazardous
non~radiocactive constituents in the waste streams. Should
hazardous substances be ldentiflied, subsequent actions will
depend upon an agreement between DOE, WDOE, and EPA on
which radiocactive waste streams and disposal facilities are
subject to control under hazardous waste reguiations.

Note: Because of the past disposal practice of using

sodium dichromate in the control rod cooling system and
dumping it 1into the 1301-N faciTity, crib and trench
sediment samples will have to be obtained and analyzed for
hazardous waste constituents. The same conditions as in the

~ preceding paragraph would then apply.

Inst1tut10n$1 controi can, {if necéssary. be maintained on
the sites from the time of permanent closure for a period of
at least 100 years.

3.2. Congtderations

The plan discusses several options. A detailed
characterization of the sediment and soil column beneath the
1301-N and 1325-N cribs and trenches may be necessary to
formulate permanent closure plans., 'Radionuclide {nventories
and spatial distribution should be quantified. The following
ftems may influence the disposition of the subject facilities.
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o Should the sludge be identified as TRU waste (>100 nCi/g,
see DOE Order 5820,2 for a complete definition) disposition
may Involve either removal of the sludge for disposal in the
200 Areas or mixing of the sludge into a soil layer to
obtain a uniformly lower TRU concentration. Simple
placement of a soil overburden would not be adequate.
Routine annual sampling of the 1301-N trench sediment (see
Table 4) 1ndicates Pu-239/240 concentrations are about 50
nCi/g. For determining total TRU concentration, other
contributing transuranic isotopes would have to be included.

o Although DOE is not required to adhere to the requirements
of 10 CFR 61, prudent judgment may argue to follow its
guidance., Characterization of the mixture of radionucltides
present in the soil column or sludge should be compared to
the Class C 1imits of 10 CFR 61 (using sum of the fractions

rule).

o The 1301-N crib and trench sediments will have to be
analyzed for hazardous waste constituents in accordance with
WAC 173-303. 1If c¢lassified as hazardous waste, removal or
in-situ disposal requirements will be dependent upon the
regulations UNC is required to meet.

o Characterization should determine the extent (spatial
distribution) and amount (curies/concentrations) of the
contamination. If a protective barrier {s deemed necessary
due to radfonuclide concentration levels, spatial
distribution will determine the size and type of such a
barrier.

Note: If the interim stabilization does not interfere with
a later detailed characterization program and does
not constitute an irreversibie action, stabilization
may be allowed to proceed before the detailed
characterization is completed.

INTERIM STABILIZATION

4,1 Stabilization

4,1,1 Stabilization of the disposal site i1s necessary for
“interim care of approximately 5-20 years.
Stabilization of the retired disposal facility shall
1imit the biotransport of radionuciides and provide
shielding from gamma radiation, but not reduce
significantly for 1301-N the ability to accept liquid
waste on an emergency basis. Additionally,
stabilization shall not prevent ovarfliow to the
shallow disposal basin 1n the event of an ECS dump.
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At the same time, should routine effluent flow be
ro~initiated to 1301-N, stabilization shall not cause
these flows to enter the shallow disposal basin.
Stabilization:

Is desirable from the standpoint of allowing
radioactive decay before permanent exposure dependent
actions are taken.

Is necessary over the "do-nothing case" to allow
adequate radfological control of the site prior to
permanent closure.

W11l allow time to monitor radionuclide migration
before permanent disposition actions are taken.

Will reduce personnel exposure.
Wi11 reduce surveilliance and maintenance costs.

For proper stabilization a protective barrier s
needed for the 1301-N crib and weir box area,
enabling further isolation of the radicactivity from
man and the surface environment. The barrier may
consist of: '

Crushed rock or gravel to cover and fi17 the voids
created by the existing boulders.

A synthetic Tiner may then be applied over the
uniform grade. A 1iner should minimize the amount of
so0i]l cover to be treated as contaminated should the
material have to be removed during permanent closure.

A minimum of two feet of topsoil should be applied
next and seeded with Tocally established grasses.
{The depth of topsoll is dependent upon the grass
seaded.) The intent is to ensure an adequate amount
of evapotranspiration to prevent water from
collecting on the liner surface. A rock mulch layer
may be added to prevent soll erosion and loss of
vegetation,

An alternative to the 1iner~topsoil=grass barrier
would be to shotcrete the crushed rock layer with 1-2
inches of concrete.
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o The welir box should be covered with a concrete cover.

Performance requirements for the protective barriers
should consider:

o The weir box cover should not impede effluent flow to

4,1.3

the 1325-N fac1lity and still allow for weir overflow
into the 1301-N crib (both from an emergency use
consideration and due to expectad reactor
decontamination flush flow rates). Additionally, the
cover should also allow overflow to the shallow
disposal basin in the event of an ECS dump.

The covered crib should st{i11 be abie to accept waste
from the welir box without disturbing the stability of
the cover.

The crib and weir box cover should be designed to
pravent dose rates from exceeding 10 mrem/hr at one
meter above the cover surface.

The protective storage for the trench is largely
accomplished by the existing concrete panel cover.
The addition of approximately two feet of sand onto
the bottom of the trench is necessary to contain the
rad{ionuci ides 1n the trench sediments and provide
shielding for the gamma radiation. Considerations in
applying the sand barrier include:

Dose rates should be limited as in 4.1.2 above.

The two feet of sand can be applied by drilling a few
access holes or removing the centermost panels of the
concrete cover, then applying a sand and water
siurry.

The slurry should be pumped or gravity fed into the
trench at intervals to assure uniform coverage of the
trench bottom.

The water used for slurry application shoyld drain,
leaving a two foot layer of sand which can still
percolate water. For routine effluent flows the
presence of the sand should not cause overflow to the
shallow disposal basin.

Alternately, a soil cover placed atop the trench
cover can be used for stabilization provided the load
1imit of the trench cover 1s not exceeded and the
soil cover requirements of Section 4.1.2 are met. No
lTiner 1s required. ’
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4.2 Residual Radionuclide Inveniory

Characterization of the residual radionuclide inventories of
the 1301~N and 1325-N facilities should consider the following:

4.3

0

Final closure methods must consider the cumulative effects
of the combined 1301-N and 1325-N inventories.

Final characterization can be performed during the interim
stabilization period or as the first step when proceeding to
permanent closure without interim stabilization. Continued
use of the 1301-N facility may preclude final
charactarization until the use of the facility is
discontinued.

Sampling will involve surface sediment and soll sampling at
diffarent depth intervals and over a surface area sufficient
to assess the lateral radionuclide migration above the
ground water table, Initial characterization, to be
completed by the end of March 1986, will sample and analyze
the surface sediments in the 1301-N trench.

Radfonuclides that are analyzed for must include
gamma-emitters, all transuranic isctopses and, as a minimum,
those radionuclides identified 1n Tables 1 and 2 of 10 CFR
6l. Total inventories of H-~3, Tc-99, C-14, and I-129 should
be determined (10 CFR 61 requirement, but here applied as
guidance). Total alpha can be used to quantify the amount
of transuranic isotopes present.

Source~term data {crib 1nfluent) should also be used to
estimate radionuclide inventories (see Tables Z and 3).

Effects of radionuclide decay should be projected to the
estimated times of final closure and 100 years following
final closure.

Sampling and characterization data must be statistically
valid to a desired confidence level.

Security

Security systems established to prevent unauthorized entry or
removal of equipment during interim closure shall include the
following considerations: .

o Access restrictions shall be maintained using security
fencing or other physical barrfers. The existing security
fence with entry gates and radiation zone signs should be

adequate.

o Hanford Patrol will continue to monitor the site’on a
routine schedules.
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Surveillance monitoring shall continue with routine patrois
by N Plant Operations checking for signs of intrusions by
man and animaT.

4.4 Emergency Response

Maintenance of emergency response plans, facilities, and
aquipment until final closure is complete shall be accomplished
with the following considerations:

4.5

o

Emergency notification 1ists shall be maintained by

the Environmental and Emergency Preparedness Section in case
of unauthorized human intrusicon or adverse radiclogical
conditions. UNI~-M=31 and UNI-M=2 shall provide updated call
T1ists for reference.

Sampling and measuremsnt procedures shall be provided in
UNI-M-76 and the Radiation Work Procedures in UNI-M-33.
Trained personnel shall be used to assure radiological
health and safety practices are met.

The 100-N ECC will be operational durfng the interim closure
period. Emergency sampling and monitoring equipment shall
be maintained in the ECC (Emergency Control Center).

If a vegetation cover is added, proper fire control measures
shall be put in place; i.e. having a source of water
available for grass fires.

Surveillance and Maintenance

Maintenance of a periodic surveillance and maintenance program
until closure 1s complete shall be accomplished with the
following considerations:

(o]

Routine radiclogical sampling and mon{toring shall be
conducted with the procedures and methods provided in
UNI-M-76 (updated to reflect the 1325-N facilityl.

Routine visual inspections of the facility for needed
repairs, subsidence in backfill cover, deep~-rooted plants,
burrowing animals, ant colonies, etc., shall be made by N
Plant Operations. Radiocactive Effluent Control will also
perform periodic visual inspections and appraisals.
UNI-M-31 shall contain the survei{llance requirements.

Routine ground water monitoring shall be performed for the
faci1ity on a quarterly basis. Radionuclide concentrations
shall be measured and recorded in trend files of the
Environmental Release Summary (ERS) computer system.
Routine effluent sampling shall continue to provide
monitoring of the N-Springs.
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Routine soil and vegetation sampling shall be performed in
the vicinity of the two waste disposal facilities on an
annual basis. Radionucide concentrations shall be measured
and recorded in trend files of the ERS.

A routine TLD dosfmetry surveillance program shall be
maintained continuously and measured every four weeks,
Dose rates shall be measured and recorded in trend files.
As trends indicate no adverse conditions, the number of
sampling stations can be reduced accordingly,

Routine dose rate monitoring with portable instruments shall
be performed annually to provide a comprehensive mapping of
localized dose rates.

Sediment sampling from the bottom of the disposal trenches

{and crib for 1325-N) shall be performed annuailly until interim
stabilization of 1301-N or 1325-N prohibits normal sampling
techniques or until final characterization is complete.

The periodic surveillances described above shall be reported
annually in UNC's Environmental Surveillance Report. The
routine surveillance program will be expanded for operation
of the new 1325-N trench, which was placed into operation

in September 1985.

Sampling and monitoring frequencies and locations will be
varied as performance dictates (stabilization performance
for 1301-N; operational performance for 1325-N), Figures 7
through 12 show the current sampling and monitoring
locations for the various routines described above (not
currently updated to account for the 1325-N trench).

During interim closure, potentfal biotransport pathways will
be assessed to aid in refining the permanent closure
requirements.

5.0 PERMANENT CLOSURE
5.1 Residual Radiopuciide Inventory

The following items should be considered when developing
final closure plans.

- The radionuclide characterization data performed, as

described in Section 4.2, will determine the method of final
closure. ' .

Note: As discussed previously, hazardous waste implications
may also have an impact.

Allowable Residual Contamination Level (ARCL) calculations
will determine dose rates via pathway analysis. The
methodology is described in UNI-2522, The need for a
biobarrier 1s dependent upon these calculations (need for
dose reduction) and the potential for contamination being
brought to the surface via biotic transport mechanisms.
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Figure 7
Locations of G_roundwater Wells at 100-N Area
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Figure 8
Vegetation and Soil Sampling Sites at 100-N Area
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Figure 9

1301-N Trench Sediment Sampling Locations

Figure 10
Grid Used for Radiation Survey Around the 1301-N Facility
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Figure 11
Locations of Environmental Dosimeters and Shoreline Survey
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Fiqure 12
Grid Used for Radiation Survey Around 1325-N Facility
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ARCL calculations may dictate the need for a certain depth
of fi11 in addition to a barrier to meet the dose

requi rements. Based on current guidance, dose to the
maximum individual shall not exceed 25 mrem/yr to the whole
body or to any organ at the time of unrestricted release
(following institutional control}. Occupational exposure to
individuals performing the actual closure operations and
subsequent surveillance and maintenance shall also be
minimized,

Permanent Disposition Cases

For 1301-N, the limited characterization to be completed by
the end of March 1986 on the 1301~N trench surface sediments
should allow determination of the appropriate permanent
closure case.

Case I - Ramoval of crib and trench sediment is required.

Remove backfill and 1iner or shotcrete (if previously
placed during interim stabilization) and concrete trench
covers as appropriate,

o Remove crushed rock, cobbles, sand and bottom sediment and

dispose of in the 200 Area burial grounds.

o Remaining soil column contaminated material not meeting

5.2.1

ARCL or TRU 1imits shall also be removed and disposed of
in the 200 Area burial grounds.

Case II - Removal of crib and trench sediment I1s pot
required.

Using slurry (sand, grout) fi11 under the 1325-N crib
cover and 1301-N and 1325-N trench covers; seal trench and
crib covers with grout., An alternative method may be
chosen for permanent isolation as dictated by future
regulations and technology.

Extend biobarrier margins as necessary to effectively
isclate areas of radionuclide migration (dependent upon
concentration levels) with roller compacted concrete, rock
‘barrier, or other appropriate biobarrier. Roller
compacted concrete, a rock barrier, or other biobarrier,
may need to be added to the boulder layer in the 1301-N
crib., Specific biobarrier engineering may require
technical study to determine the best alternative. The
presence of Class C waste may require the barrier to
maintain fts integrity for 500 years (10 CFR 61
requirement to be used as guidance).

Cover blobarrier with a minimum of 2 feet of fertile soil
and proceed as in Section 4.1.2 for surface stabilization
(do not place liner). ARCL dose calculations may warrant
increasing the depth of this soil layer.
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o Al11 1301-N and 1325-N facility inlet piping shall either
. be removed or stabilized in piace as determined by the
characterfization data. Stabilization in place shall
consist of backfi11ing the pipes with slurry and sealing
the pipe ends to 1imit radionuclide migration due to a
future loss of pipe integrity.

5.3 Parmanent Identification Markers and Mopitoring Wells

Permanent identification markers for the disposal site and
‘monitoring wells shall be provided as follows:

o Once the extent of the contaminated disposal site surface
area has been determined, install permanent concrete markers
around the margins of the site, in accordance with Hanford
Standard AC=5-40 Rev 7 for identifying underground
radioactive contamination. Ensure markers delineate a
buffer zone of at least 50 feet from any potential

. subsurface contamination. Permanent markers are necessary
until the radionuclide inventory has decayed below
unrestricted release levels.

. o Install additional monitoring wells outside the permanent
- markers, 1f necessary.

5.4 Post-Closure Care

2 . o For a period of at least 10 years following closure, perform
active maintenance on the disposal site to ensure site will
~ remain stabilized for the entire institutional control

perfod of 100 years and thereafter until such time as the
radionuclide concentration levels decay to unrestricted
release levels.

2 o For Class C waste, the installed intrusion barrier should
maintain {ts integrity for a period of 500 years (10 CFR
“ 61). Access control shall be maintained during the

inst{tutional control period, as necessary.
o Unneeded equipment shall be removed from the facilities.
o The maintenance and surveillance program of Section 4.5

shall be performed during the institutional control period,
_ a5 necessary.
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“APPENDIX E.
LIST OF DANGEROUS WASTE
CONSTITUENTS IN WAC 173-303-9905

This appendix identifies the approach to be taken to analyze for the list of
dangerous waste constituents contained in WAC 173-303-9905. U. S. Testing
Company, Inc. will conduct analyses for those constituents on the 1ist for
which methodology is currently available.

Table E.T contains a numbered Tist of all of the WAC 173-303-9905
constituents, the specific method to be used for analysis, and reference to
one of several other tables (E.2 through E.10) which associates each
constituent with an analytical category. Where available, SW-846 (USEPA, July
1982 "Test Methods for Evaluating Solid Waste) methods will be used. Where
SW-846 does not provide sufficient information to analyze for a particular
constituent, another standard method is Tisted. Two categories of compounds
will not be analyzed directly:

1. .constituents unstable in water
2. constituents for which no analytical method is available.

The following approach will be taken when analyzing for volatile and
semivolatile constituents {Tables E.2 and E.3). A quantitative analysis will
be performed by GC/MS on those compounds from these Tists which are also on
the Priority Pollutant 1ist (40 CFR Part 122). A1l other 9905 compounds will
be searched for by NBS Library computer search of all peaks in the
chromatogram of the sample which are greater than 20% of the nearest internal
standard. Quantitatjon of the tentatively identified peak will be against the
nearest internal standard, and the response factor will be assumed to be 1.
Rigorous quantitation of tentatively identified compounds will be performed
upon request, and the analyses are subject to the availability of standards.

Chain~of-custody and general quaiity control procedures will be those detailed
in the ."Methods" section of the plan. For additional quality control procedures

specific to individual methods, see the methods referenced in Table E.T.



TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST

Constituent
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Acetonitrile
Acetophenane

Warfarin
2-Acetylaminofiuorene

" Acetyl chloride

1-Acetyl-2-thiourea
Acrolein

Acrylamide
Acrylonitrile
Aflatoxins

Aldrin

Ally1l alcohol

Aluminum phosphide
4-Aminobiphenyl
Mitomycin C
5-(Amin0methy])-3-isoxaéo]o]
Amitrole

Aniline .

Antimony and compounds
Aramite

Arsenic and compounds
Arsenic acid

Arsenic pentoxide
Arsenic trioxide
Auramine

Azaserine

Barium and compounds
Barium cyanide
Benz(c)acridine
Benz(a)anthracene
Benzene

Benzenearsonic acid
Benzene, dichloromethyl

Method(a)

SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8270
Unstahle

SW-846, 8330
SW-846, 8240

GC/MS, Dir. Inj.

SW-846, 8240
Exotic
SW-846, 8080

GC/MS, Dir. Inj.

Unstable

| SW-g846, 8270

Exotic

SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 6010
SW-846, 8270
SW-846, 7060
SW-846, 7060
SW-846, 7060
SW-846, 7060
SW-846, 8270
Exotic

SW-846, 6010
SW-846, 6010
SW-846, 8270
SW-846, 8270
SW-846, 8240
SW-846, 7060
SW-846, 8270

4/24/87, Rev. 0

Table
E.3
E.3
E.3
E.3
E.8
E.T10
E.2

"E.4
E.2
E.9
£.6
E.4
E.8
E.3
E.9
E.3

E.3
E.3

E.5
£.3
E.5
E.5
£.5
E.5
E.3
E.9 .
E.5
E.5
£.3
E.3
E.2
E.5
E.3
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST (contd.}.

Constituent
34 Benzenethoil
35 Benzidine
36 Benzo{(b)fluoranthene
37 Benzo(j)fluoranthene
38 Benzo(a)pyrene
39 p Benzoguinone
40 Benzotrichloride
41  Benzyl chloride
42 Beryllium and compounds
43  Bis{2-chloroethoxy)methane
44  Bis(2-chloroethyl)ether
45  Chlornaphazine
46  Bis(2-chloroisopropyl)ether
47  Bis(chloromethyl)ether
48 Bis(2~ethylhexyl)phthalate
49 Brdmoacetone
50 Methyl bromide
51 . 4-Bromophenyl phenyl ether
52  Brucine
53  2-Butanone peroxide
54  Butyl benzyl phthalate
55 2-sec-butyl-4,6-dinitrophenol
56 Cadmium and compounds
57  Calcium chromate
58 Calcium cyanide
59  Carbon disolfide
60  Carbon oxyfluoride
61 Chloral
62  Chlorambucil
63 Chlordane
64  Chlorinated benzenes
65 Chlorinated ethane
66 Chlorinated fluorocarbons

Method ()

. SW-846, 8270

SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8270
Unstable
SW-846, 8720
SW-846, 6010
SW-846, 8270
SW-g846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8240
SW-846, 8270
SW-846, 8240
SW-846, 8240
SW-846, 8270
Exotic
Unstable
SW-84a, 8270
SW-846, 8270
SW-846, 6010
SW-846, 6010
SW-844, 9010
SW-846, 8240
Unstable
HC/MS, Dir. Inj.
Exotic
SW-846, 8080
SW-846, 8270
SW-846, 9020
SW-846, 9020

Table
E.3
E.3
E.3
E.3
E.3
£.3
£.8
E.3
E.5
E.3
E.3
£.3
E.3
£.2
£.3
£.2
E.2
E.3
E.9
E.8
E.3
£.3
E.5
E.5
£.10
E.2
E.8
£.4
E.9
E.6
E.3
E.7
E.7
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST (contd.)

Constituent

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

83
84

85
86
87
88
89
90
91
92
93
94
95
96

97

98
99

Chlorinated napthalene
Chiorinated phenol
Chloroacetaldehyde
Chloroalkyl ethers
P-Choroaniline
Chlorobenzene
Chlorobenzilate
p-Chloro-m-cresol
1-Chloro-2,3-epoxypropane
2-Chloroethyl vinyl ether
Chloroform

Methyl chloride
Chloromethyl methyl ether
2-Chloronaphthalene
1-Chlorophenol
1-{o-Chlorophenyl)thiourea
3-Chloropropionitrile
Chromium and compounds
Chrysene

Citrus red No. 2

Coal tars

Copper cyanide

Creosote

Cresols

Crotonaidehyde

Cyanides

Cyanogen

Cyanogen bromide

Cyanogen chloride

Cycasin
2-Cyclohexyl-4.6-dinitrophenol
Cyclophosphamide
Daunomycin

E-5

Method ?)

SW-846, 9020
SW~846, 9020
GC/MS, Dir. Inj.
SW-846, 8270
SW-846, 8270
SW-846, 8240
AOAC - 6.43
SW-846, 8270

- SW-846, 8270

SW-846, 8240
SW-846, 8240
SW-846, 8240
Sk-846, 8240
SW-846, 8270
SK-846, 8270
SW-846, 8330
GC/MS, Dir. Inj.
Sw-846, 6010
SW-846, 8270
AQAC-34.0158B
SM-505
SW-846, 6010
SM-505
SW-846, 8270
SW-846, 8240
SW-846, 9010
GC/MS, Dir. Inj.
ADAC-34.015 B
AOAC-34.015 B
Exotic
SW-846, 8270
Exotic

Exotic

Table
E.7
E.7
E.4
E.3
E.3
E.2
E.B
E.3
£.3
E.2
E.2
E.2
E.2
E.3
E.3
E.10
E.4
E.5
£E.3
E.10
E.7
E.5
£.7
£.3
E.2
£.10
E.4
£.10
E.10
£.9°
E.3
£.9
E.9
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST {contd.)

Constituent

100
101
102
103
104
105
106
167
108
108
110
111
112
113
114
115

116
117

118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

00D

pDE

00T

Diallate
Dibenz{a,h)acridine
Dibenz(a,j)acridine
Dibenz(a,h)anthracene
7H-Dibenzo(c,g)carbazole
Dibenzo{a,e)pyrene
Debenza{a,h)pyrene
Debenzo(a,i)pyrene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
Di-n-butyl phthalate
Benzene, 1,2-dichloro
Benzene, 1,3-dichloro
Benzene, 1,4-dichloro
Dichlorobenzene
3,3'-Dichlorobenzidine
1,4=-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Bichioroethane
1,2-Dichlorgethane
tran-1,2-Dichloroethene
Dichloroethylene
1,1-Dichioroethylene
Methylene chioride
2,4-Dichlorophenol
2,6-Dichlorophenol
2,4-D
Dichlorophenylarsine
Dichloropropane

E-6

Method ' &)

Sk-846,
SW-846,
SW-846,
Exotic

SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SH-846,
Sk-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-246,
SW-846,
SW-846,
SW-846,
SW-846,
SwW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,

8080
8080
8080

8270
8270
8270
8270
8270
8270
8270
8240
8240
8240
8270
8270
8270
8270
9020
8270
8240
8240
8240
8240
8240
9020
8240
8240
8270
8270
8150
7060
9020

Table
E.6
E.6
E.6
E.9
E.3
E.3
E.3
E.3
E.3
E.3
£.3
E.2
E.2
E.2
E.3
E.3
E.3
E.3
E.7
£.3
E.2
£E.2
E.2
E.2
£.2
E.7
E.2
E.2
E.3
E.3
E.6
E.5
E.7
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST (contd.}

Constituent

133
134
135
136
137
138
139
140
141
142

143
144
145
146
147

148
149
150
151
152
153
154
155
156
157
158
159
160
161

162

163

1,2-Dichloropropane
Dichloropropanol
Bichloropropene
1,3-Dichloropropene
Dieldrin
1,2:3,4-Diepoxybutane
Diethylarsine
N,N-Diethylhydrazine
Carbophencthion
0,0-Diethylphosphoric acid,
0-p-nitrophenyl ester
Diethyl phthalate
Thicnazin
Diethylstilbesterol
Dihydrosafrole
3,4-Dihydroxy-alpha-{methylamino)
methyl benzyl alchol
Diisopropylfluorophosphate
Dimethoate
3,3'-Dimethoxybenzidine
p-Dimethylamincazobenzene
7,12-Dimethylbenz{a)anthracene
3,3'0Dimethylbenzidine
Dimethylicarbamoyl chloride
1,1-Dimethylhydrazine
1,2-Dimethylhydrazine
Thiofanox
alpha,alpha-Dimethylphenethylamine
2,4=-Dimethylphenol
Dimethyl phthalate
Dimethyl sulfate
Dinitrobenzene
4,6~Dinitro-o-cresol and salts

E-7

Method (2]

SW-846, 8240

GC/MS, Dir. Inj.

SW-846, 9020
SW-846, 8240
SW-846, 8080
Unstable
SW-846, 7060
SW-846, 8240
AQAC - 29.03¢9

Exotic
SW-846, 8270
Exotic
SW-846, 8330
SW-846, 8270

Exotic
Unstabie
SW-846, 8140

 SW-846, 8270

SW-846, 8270
SW-846, 8270
SW-846, 8270
Unstable

SW-846, 8240
SW-846, 8240
SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8270
Unstable

SW-846, 8270

SW-846, 8270

Table
E.2
E.4
E.7
E.2
E.6
£E.8
E.5
£.2
E.6

E.9
E.3
E.9
E.10
£.3
E.9
E.8
E.9
E.3
E.3
E.3
E.3
E.8
E.2
E.2
E.3
E.3
E.3
E.3
E.8

£.3
E.3
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST (contd.)

Constituent
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164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

196

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,4-Dioxane
Diphenylamine
1,2-Diphenythydrazine
Di-n-propylInitrosamine
Disulfoton
2,4-Dithigbiuret
Endosulfan

Endosulfan

Ethyl carbamate

Ethyl cyanide

Ethylenebisdithiocarbamic acid

Ethyleneimine
Ethylene oxide
Ethylenethiorea
Ethylmethacrylate
Ethyl methanesulfonate
Fluoranthene
Fluorine
2-Fluoroacetamide
Fluoroacetic acid
Formaldehyde

Formic acid
Glycidylaldehyde
Halomethane
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Lindane and iSomers

E-8

Method(a)

SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8240
SW-846, 8270
SW-846, 8270
SW-846, 8270
SW-846, 8140
Exotic

SW-846, 8080
SW-846, 8080
GC/MS, Dir. Inj.
GC/MS, Dir. Inj.
Exotic

SW-846, 8270
GC/MS, Dir. Inj.
SW-846, 8330
GC/MS, Dir. Inj.
SW-846, 8270
SW-846, 8270
Unstable

Exotic

GC/MS, Dir. Inj.
Ion Chrom. (In-house)
Ion Chrom. {(In-house)
GC/MS, Dir. Inj.
SW-846, 9020
SW-846, 8080
SW-846, 8080
SW-846, 8270
SW-846, 8270
SW-846, B080
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Table
E.3
E.3
E.3
E.3
E.2
E.3
E.3
£.3
E.6
E.9
E.6
E.6
£.4
E.4
E.9
E.3
E.4
E.10
E.4
£.3
E.3
£.8
E.9
E.4
E.10
£.10
E.4
E.7
E.B
E.6
E.3
E.3
E.6
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TABLE E.1 DANGEROQUS WASTE CONSTITUENTS LIST (contd.)

Constituent

197
198
199

200
201
202
203
204
205
206
207
208
209
210
2N
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

Hexachlorocylopentadiene
Hexachloroethane

Hexachlorohexahydro-endo,endo-

dimethanonaphthalene
Hexachlorophene
Hexachloropropene
Hexaethyl tetraphosphate
Hydrazine
Hydrocyanic acid
Hydrofluoric acid
Hydrogen sulfide
Hydroxydimethylarsine oxide
Indeno(1,2,3-cd}pyrene
Iodomethane
Iron Dextran
Methyl isocyanate
Isobutyl alcohol
Isosafrole
Kepone
Lasjocarpine
Lead and compounds
Lead acetate
Lead phosphate
Lead subacetate
Maleic anhydride
Maleic hydrazide
Malonoitrile
Melphalan
Mercury Fulminate
Mercury and compounds
Methacrylonitrile
Mgthanethio]
Méthapyri1ene

E~9

Method )

SW-846, 8270
SW-846, 8270

Exotic
SW-846, 8270
SW-846, 8270
Exotic
SW-846, 8270
SW-846, 9010
Unstable
SW-846, 8240
SW-846, 7060
SW-846, 8270
SW-846, 8240
Exotic
Unstable

GC/MS, Dir. Inj.

SW-846, 8270
SW-846, 8080
Exotic
SW-846, 6010
SW-846, 6010
SW-846, 6010
SW-846, 6010
Unstable
ADAC-29.129
SW-846, 8270
SW-846, 8270
SW-846, 7470
SW-846, 7470
SW-846, 8240
SW-846, 8240
SW-846, 8270

Tab]e
E.3
£.3

E.9
E.3
E.3
E.9
E.3
£.10
E.8
E.2
£.5
E.3
E.2
E.9
E.8
E.4
E.3
E.6
E.9
E.5
E.5
E.5
E.5
E.8
£.10
£.3
E.3
E.5
E.5
£.2
E.2
E.3

0
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TABLE E.T DANGERCUS WASTE CONSTITUENTS LIST (contd.)

Constituent

229
230
231
232
233
234
235
236
237
238
239
240

241
242

243
244

245
246
247
248
249
250
251
252
253
254
255
256
257
258

Metholonyl
Methoxychlor
2-Methylaziridine
3-Methylcholanthrene
Methyl chlorocarbonate
4,4'-Methylenebis
Methyl ethyl ketone
Methyl hydrazine
2-Methyllactonitrile
Methyl methacrylate
Methyl methanesulfonate
2-Methyl1-2-(methylthio)
propionaldehyde-o-
(methylcarbonyl) oxime
N-Methy1-N'-nitro-N-nitrosoguanidine
Methyl parathion
Methylthiouracil
Mustard gas
Naphthalene
T,4-Haphthoquinone
1-Néphthy1amine
2-Naphthylamine
1-Naphthyl-2-thiourea
Nickel and compounds
Nickel carbonyl
Nickel cyanide
Nicotine and salts
Nitric oxide
p-Nitroaniiine
Nitrobenzine
Nitrogen dioxide
Nitrogen mustard and hydrochloride
salt '

Method (@) Table
SW-846, 8270 £.3
SW-846, 8080 £.6
SW-846, 8270 E.3
SW-846, 8270 E.3
Unstable £.8
SW-846, 8270 E.3
SW-846, 8240 E.2
GC/MS, Dir. Inj. E.4
SW-846, 8270 E.3
SW-846, 8270 E.3
SW-846, 8270 £.3
SW-846, 8270 £.3
Exotic E.9

- SW-846, 8140 E.6
SW-846, 8270 £.3
Exotic E.9
SW-846, 8270 £.3
SW-846, 8270 £.3
SW-846, 8270 E.3
SW-846, 8270 E.3
SW-846, 8330 E.10
SW-846, 6010 E.5
SW-846, 6010 E.5
SW-846, 6010 E.5
AOAC - 43.444 E.10
Exotic £.9
SW-846, 8270 E.3
SW-846, 8270 E.3
Unstable ) £.8
Exotic ' E.9
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST (contd.)

Constituent

Method (2’

259

260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

Nitrogen mustard N-Oxide and hydro-

chloride salt
Nitroglycerine
4-Nitrophenol
4-Nitroquinoline-T-oxide
Nitrosamine
N-Nitrosodi-n-butylamine
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitroso-N-ethylurea
N-Nitrosomethylethylamine
N-Nitroso-N-methylurea
N-Nitroso-N-methylurethane
N-Nitrosomethylvinylamine
N-Nitrosomorpholine '
N-Nitrosonornicotine
N-Nitrosopiperidine
Nitrosopyrrolidine
N-Nitrososacrosine
5-Nitro-o-toluidine

Octamethylpyprophosphoramide

Osmium tetroxide
Endothol
Paraldehyde
Parathion
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin

Phenol
Phenylenediamine

Exotic

Exotic

SW-846,
Exotic

SM-417

SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-8456,
Sk-846,
SW-846,
SW-844,
SW-846,
SW-846,
Exotic

SW-846,
Exotic

SW-846,
Exotic

Exotic

SW-846,
SW-846,
SW-846,
SW-846,
SW-846,

SW-846,

SW-846,
SW-846,

E-11

8270

8270
8270
8270
8270
8330
8270
8330
8270
8270
8270
8270
8270
8270

8270

6010

8140
8270
8240
8270
8270
8270
8270
8270

Table

E.9
E.9
E.3
E.9
E.7

E.3
E.3
E.3
E.3
£.3
E.3
E.10
E.3
E.3
E.3
E.3
E.3
E.3
E.9
E.3
E.S
£.5
£.9
E.9
E.6
E.3
E.2
E.3
E.3
E.3
E.3
E.3
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST (contd.)

Constituent

291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

307
308

309
310
311
312
313
314
315
316
317
318
319
320

321

322
343

PhenylImercury acetate
N-PhenyTthiuourea
Phosgene

Phosphine

Phorate

Famphur

Phthalic acid esters
Phthalic anhydride
2-Picoline
Polychlorinated biphenyl
Potassium cyanide
Potassium silver cyanide
Pronamide
1,3-Propanesultone
n-Propylamine
Propy]thiouraci]
Z2-Propyn-1-01
Pyridine

Reserpine

Resorcinol

Saccharin and salts
Safrol

Selenious acid
Selenium and compounds
Selenium sulfide
Selenourea

Silver and compounds
Silver cyanide

Sodium cyanide
Streptozotocin
Strontium sulfide
Strychnine and salts

1,2,4,5-Tetrachlorobenaene

Method

(a)

SW-846,
SW-846,
Unstable
Exotic

] Unstable

Unstable
SW-846,
Unstable
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
Exotic

GC/MS, Dir. Inj.

Exotic

GC/MS, Dir. Inj.

SW-846,
SW-846,
SW-846,
Exotic
SW-844,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-846,
SW-8486,
Exotic
SW-846,

AROAC - 38.068

7470
8330

8270

8270
8080
9010
6010
8270

8240
8270
8270

8270
7740
7740
7740
7740
6010
6010
9010

6010

SW-846, 8270

Table
E.5
E.10
E.8
£.9
E.8
E.8
E.3
£.8
E.3
E.6
E.10
E.5
E.3
£.9
£.4
£.9
E.4
E.2
E.3
E.3
E.9
E.3
£.5
E.5
E.5
E.5
E.5

‘E.5
E.T0
E.9
E.5
£.70
E.3
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TABLE E.1 DANGEROUS WASTE CONSTITUENTS LIST (contd.)

Constituent

324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356

TCDD

Tetrachloroethane
1,1,1,2-Tetrachlorethane
1,1,2,2-Tetrachlorethane
Tetrach]orethyTeqe
Tetrachloromethane
2,3,4,6-Tetrachlorophenol
Tetraethyldithiopyrophosphate
Tetraethy?! lead
Tetraethylpyrophosphate
Tetranitromethane
Thallium and compounds
Thallic oxide

Thalljum (1) acetate
Thallium (1) carbonate
Thallium (1) chloride
Thallium (1) nitrate
Thallium selenite
Thallium (1) sulfate
Thioacetamide
Thiosemicarbazide
Thiourea

Thiuram

Toluene

Toluenediamine
o-Toluidine hydrochloride
Tolulene diisocyanate

-Toxaphene

Bromoform
1,2,4=-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Method ')

SW-846, 8270
SW-846, 8240
SW-846, 8240
SW-846, 8240
SW-846, 8240
SW-846, 8240
SW-846, 8270
Unstable
SW-846, 67010
Exotic
Exotic
SW-846, 7840
SW-846, 7840
SW-846, 7840
SW-846, 7840
SW-846, 7840
SW-846, 7840
SW-846, 7840
SW-846, 7840
Exotic
Exotic
SW-846, 8330
SW-846, 8270
SW-846, 8240
SW-846, 8270
SW-846, 8270
Unstable
SW-846, 8080
SW-846, 8240
SW-846, 8270
SW-846, 8240
SW-846, 8240
SW-846, 8240

Table
£E.3
E.2
E.2
£.2
E.2
E.2
£.3
E.8
E.5
E.9
E.9
E.5
E.5
E.5
E.5
£.5
E.5
E.5
E.5
£.9
E.9
E.i0
E.3
E.2
E.3
E.3
E.8
E.B
E.2
E.3
E.2
E.2
E.2
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TABLE E.1. DANGEROUS WASTE CONSTITUENTS LIST (contd.)

Method )

Constituent Table
357 Trichloromethanethiol SW-846, 8240 . E.2
3568 Trichloromonofiuoromethane SW~846, 8240 E.2
359 2,4,5-Trichlorophenol SW-846, 8270 E.3
360 2,4,6-Trichlorophenol. SW-846, 8270 E.3
361 2,4,5-T SW-846, 8150 E.6
362 2,4,5-TP (Silvex) SW-846, 8150 E.6
363 Trich1oropropane SW-846, 8240 £.2
364 1,2,3-Trichl@ropropane SW-846, 8240 E.2
365 0,0,0-Triethyl phosphorothioate SW-846, 8270 E.3
366 sym-Trinitrobenzene SW-846, 8270 E.3
367 Tris{l1-aziridinyl) phosphine sulfide Unstable E.8
368 Tris(2,3-dibromopropyl) phosphate SW-846, 8270 E.3
369 Trypan blue Exotic E.9
370 Uracil mustard Exotic £E.9
371 Vanadic acid, ammonium salt SW-846, 6010 E.5
372 Vanadium pentoxide - SW-846, 6010 - E.5
373 Vinyl chloride SW-846, 8240 E.2
374 Zinc cyanide SW-846, 6010 E.5
375 Zinc phosphide Unstable E.8
(a) SW-846: Environmnental Protection Agency.. 1982. Test Methods for
Evaluating Solid Waste - Chemical/Physical Methods, SW-846.
SM: American Public Health Association. 1985. Standard Methods for
the Examination of Water and Waste Water. APHA, Washington, D.C.
ADAC: Jourha] of the Association of Official Analytical Chemists.



31
47
49
50
59
72
76
77
78
79
91
111
112
113
120

121
122

123
124
126
127
133
136
140
155
156
168
206
209
226
227

TABLE E.2 VOLATILE ORGANICS

Acrolein

Acrylonitrile

Benzene
Bis(chloromethy?l)ether
Bromoacetone

Methyl bromide

Carbon disulfide
Chlorobenzene
2-Chloroethyl vinyl ether
Chlorofarm

Methyl chloride
Chloromethyl methy! ether
Crotonaldehyde
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethane
1,4-Bichloro-2-butene

Dichlorodifluoromethane
1,1-Dichlorcethane

1,2-Dichioroethane
trans-1,2-Dichloroethene
1,1-Dichloroethylene
Methylene chloride
1,2-Dichlorgpropane
1,3-Dichloropropene
N,N-Diethylhydrazine
1,1-Dimethylhydrazine
1,2-Dimethylhydrazine
Dioxane

Hydrogen sulfide
Iodomethane
Methacrylonitriie
Methanethiol

130T-N LWDF
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235

285
308
325
326
327
328
329
347
352
354
355
356
357
358
363
364
373

TABLE E.2 .VOLATILE ORGANICS {(contd.)"

Methyl ethyl ketone
Pentachloroethane
Pyridine
Tetrachloroethane

1,1,1,2-TetrachTorethane
1,1,2,2-Tetrachlorethane

Tetrachlorethylene
Tetrachloromethane
ToTuene

Bromoform
1,1,1=-Trichloroethane
1,1,2-Trichloroethane
Trichloroethane
Trichloromethanethiol

Trichloromonofluoromethane

Trichloropropane

1,2,3-Trichloropropane

Vinyl chloride

1301-N LWDF
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14
16
17
18
20
25
29
30
33
34
35
36
37
38
39
4]
43
44
45
46
48
51
54
55
64
70
71
74
75
80

TABLE E.3 SEMI-VOLATILE ORGANICS

Acetonitrile

Acetophenone
2-Acetylaminofluorene
4-Aminobyphenyl
5-(Aminomethyl)-3-ioxazolol
Amitrole

Aniline

Aramite

Auramine

Benz[clacridine
Benz[a]anthracene

Benzene, dichloromethyl-
Benzenethoil

Benzidine
Benzo[b]fluoranthene
Benzo[j]fluoranthene

Benzol a]pyene

p Benzogquinone

Benzyl chlaride
Bis{2-chloroethoxy)methane
Bis{2-chloroethyl) ether
Chlornaphazine
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
4-Bromopheny1 phenyl ether
Butyl benzyl phthalate
2-sec-Butyl-4,6-dinitrophenol
Chlorinated benzenes
Chloroalkyl ethers
p-chloraniline
p-Chloro-m-cresol
1-Chloro-2,3~epoxypropane
2-Chloronaphthalene

1301-N LWDF
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81

85

90

97
104
105
106
107
108
109
110
114
115
116
17
119
128
129
143
146
150
151
152
153
157
158
159

160

162
163
164
165
166

1307T-N LWOF

'TABLE £.3 SEMI-VOLATILE ORGANICS. (contd.}

2-Chlorophenol

Chrysene

Cresols
2-CycTohexyl-4,6-dinitrophenol
Dibenz[a,h]Jacridine
Dibenz[a,jlacridine
Dibenz[a,h]anthracene
7H-Dibenzo[c,g]carbazole
Dibenzo[a,e]pyrene
Dibenzo[a,h]pyrene
Dibenzo[a,i]pyrene
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4~Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol
Diethyl phthalate
Dihydrosafrole
3,3"-Dimethoxybenzidine
p-Dimethylaminoazobenzene
7,12=-Dimethylbenz{a]anthracene
3,3'-Dimethylbenzidine
Thiofanox

aipha,alpha-Dimethlphenethylamine

2,4-Dimethylphenol

Dimethyl phthalate
Dinitrobenzene
4,6-Dinitro-o-cresol and salts
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

4/24/87, Rev. 0



167
169
170
171
179
183
184
194
195
197
198
200
207
203
208
213
222
223
228
229
231
232
234
237
238
239
240
243
245
246
247
248
255

TABLE E.3 SEMI-VOLATILE ORGANICS (contd.)

Di-n-octyl phthalate
Diphenylamine
1,2-Diphenylhydrazine
Di-n-propylInitrosamine
Ethyleneimine

Ethy1 methanesulfonate
Fluoranthene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachioroethane
Hexachlorophene
Hexachloropropene
Hydrazine
Indeno(1,2,3-cd)pyrene
Isosafrole
Malononitrile
Melphalan
Methapyrilene
Metholonyl
2-Methylaziridine
3-Methylicholanthrene

1301-N LWDF

4,4'-Methylenebis(2-chloroaniline)

2-Methyllactonitrile
Methyl methacrylate
Methyl methanesulfonate

4/24/87, Rev. 0

2-Methy1-2-(methylthio)propionaldehyde-o-(methylcarbonyl)oxime

Methylthioracil
Naphthalene
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
p-Nitroaniline



256
261
264
265
266
267
269
27
272
273
274
275
276
278
284
286
287

288
289
290
297
299
303
309
310
312
323
324
330
346
348
349
353

N TABLE E.3 SEMI-VOLATILE ORGANIéS {contd.)

Nitrobenzine
4-Nitrophenol
N-Nitrosodi-n-butylamine
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitroéomethy1ethy?amine
N-Nitroso-N-methylurethane
N-Nitrosomethylvinylamine
N-Nitrosomorpholine
N-Nitrosonornicotine
N-Nitrosopiperidine
Nitrosopyrrolidine
5-Nitro-o-toluidine
Pentachlorobenzene
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin

Phenol

Phenylenediamine

Phthalic acid esters
2-Picoline

Pronaniide

Reserpine

Resarcinol

Safrol
1,2,4,5-Tetrachlorobenzene
2,3,7,8-TCDD .
2,3,4,6-Tetrachlorophenol
Thiuram

Toluenediamine
0-Toluidine hydrochloride
1,2,47Trich10robenzene

1307-N LWDF
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359
360
365
366
368

1301-N LWDF
TABLE E.3 SEMI-VOLATILE ORGANICS (contd.)

2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
0,0,0-Triethyl phosphorothioate
sym-Trinitrobenzene
Tris(Z,S-dibromoproby]) phosphate

£-21
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12
61
69
83
93
134
176
177
180
182
187
190
212
236
305
307

TABLE E.4 ORGANICS BY GC/MS DIRECT INJECTION

Acrylamide

AlTy1 alcohol
Chloral
Chloroacetaldehyde

.3-Ch1oropropionitr11e

Cyanogen
Dichloropropanoi
Ethyl carbamate
Ethyl cyanide
Ethylene 6xide
Ethyl methacrylate
Fluoroacetic acid
Giycidylaidehyde
Isobutyl alcohol
Methyl hydrazine
n-Propylamine
2-Propyn-1-01

1307-N LWDF
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19
21
22
23
24
27
28
32
42
56
57
84
88
131
139
207
216
217
218
219
224
225
250
251
252
280
291
302
313
314
315
316
317

13071-N LWDF
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TABLE E.5 CONSTITUENTS THAT ONLY REQUIRE ANALYSIS FOR METAL SPECIES

Antimony, NOS

Arsenic and compounds, NOS
Arsenic acid

Arsenic pentoxide

Arsenic trioxide

Barium and compounds, NOS
Barium cyanide
Benzenearsonic acid
Bery1lium and compounds, NOS
Cadmium and compounds, NOS
Calctfum chromate

Chromium and compounds, NOS
Copper cyanide
Dichlorophenylarsine
Diethylarsine
Hydroxydimethylarsine oxide
Lead and compounds, NOS
Lead acetate

Lead phosphate

Lead subacetate

Mercury fulminate

Mercury and compounds, NOS
Nickel and compounts, NOS
Nickel carbonyl

Nickel cyanide

Osmium tetroxide
Phenylmarcury acetate
Potassium silver cyanide
Selenious acid |
Selenium and compounds, NOS
Selenium sulfide

Selenourea

Silver and compounds, NOS

E-23
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TABLE E.5 CONSTITUENTS THAT ONLY REQUIRE ANALYSIS FOR METAL SPECIES (contd.)

318
321
332
335
336
337
338
339
340
341
342
371
372
374

Silver cyanide

Strontium sulfide
Tetraethyl Tlead

Thallium and Compounds, NOS
Thallic oxide

Thallium acetate

Thallium carbonate

Thallium chloride

Thallium nitrate

Thallium selenite

Thallium suifate

Vanadic acid, ammonium salt
Vanadium pentoxide

Zinc c¢yanide

E-24



11

63

73
100
10}
102
130
137
141
149
172
174
175
192
193
196
214

230
242

283
300
351
361
362

TABLE E.6 PESTICIDES/HERBICIDES

Aldrin

Chlordane
Chlorobenzilate
bDD

DBE

00T

2,4-D

Dieldrin
Carbophenothion
Dimethoate
Disulfoton
Endosulfan

Endrin

Heptachlor
Heptachlor epoxide
Lindane and isomers
Kepone

Methoxychlor
Methyl parathion

Parathion
Polychlorinated biphenyl
Toxaphene

2,4,5-T

2,4,5-TP Silvex

13071-N LWDF
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TOX:

65
66
67
68
118
125
132
135
191

TOC:

87
89

1301-N LWDF
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TABLE E.7 ~COMPOUNDS TO BE ANALYZED BY CLASS

Chlorinated ethane
Chlorinated fluorocarbons
Chlorinated naphthalene
Chlorinated phenol
Dichlorobenzene
Dichloroehtylene
Dichloropropane
Dichloropropene
Halomethane

Coal tars
Creosote

Ammonium:

263

Nitrosamine

E-26



13

40

53

60
138
148
154
161
185
205
211
220
233
257
293
295
296
298
331
350
367
375

13071-N LWDF
TABLE E.8 CONSTITUENTS UNSTABLE IN WATER

Acetyl ch]oride.

Aluminum phosphide
Benzotrichloride
2-butanone peroxide

Carbon oxyfluoride
1,2:3,4-diepoxybutane
Diisopropylfluorophosphate
Dimethylcarbamoyl chloride
Dimethyl sulfate

Fluorine

Hydrofiuoric acid

Methyl isocyanate

Maleic anhydride

Methyl chlorocarbonate
Nitrogen dioxide

Phosgene

Phorate

Famphur

Phthalic anhydride
Tetraethyldithigpyroiphosphate
Toluene diisocyanate

Tris (1-aziridinyl) phosphine sulfide
Zinc phosphide

E-27
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10

15

26

52

62

96

98

99
103
142
144
147
173
178
186
199
202
210
215
241
244
254
258
259
260
262
277
279
281
282
294
304
306

1301-N LWDF 4/24/87, Rev. O

TABLE £.9 CONSTITUENTS FOR WHICH NO ANALYSIS IS AVAILABLE

Aflatoxins

Mitomycin C

Azaserine

Brucine

Chlorambucil

Cycasin

Cyclophosphamide

Daunomycin

Diallate

0,0-diethylphosphoric acid, o-p-nitrophenyl ester
Thionazin
3,4-dihydroxyu-alpha-{methylamino) methyl benzyl alcohol
2,4-dithiobiuret
Ethylenebisdithiocarbamic acid
2-fluorcacetamide
Hexachlorohyxahydro-endo, endo-dimethanonaphthalene
Hexaethyl thetrphosphyate

Iron dextran

Lasiocarpine
N-methyl-N'-nitro-N~nitrosoguanidine
Mustard gas

Nitric oxide

Nitrogen mustard - HC1 salt

Nitrogen mustard N-oxide and HC1 salt
Nitroglycerin

4-nitroquinoline

N-nitrososacrosine
Octamethylpyrophosphoramide

Endothol

Paraldehyde

Phosphine

1,3-praopanesul tone

Propyithiouracil

g-28



311
320
333
334
343
344
369
370
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TABLE E.9 CONSTITUENTS FOR WHICH NO ANALYSIS IS AVAILABLE (contd.)

Saccharin and salts
Streptozotocin
Tetraethylpyrophosphate
Tetranitromethane
Thiocacetamide
Thiosemicarbazide
Trypan blue

Uracil mustard

E~29



86
92
58
204
301
319
g4
95
188
189
221
253
322
345

o o2
145

181
249
268
270
292

1301-N LWDF
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TABLE E.10 MISCELLANEOUS ORGANICS AND INORGANICS

Citrus red No. 2
Cyanide
Calcium cyanide

Hydrocyanic acid

Potassium cyanide
Sodium cyanide
Cyanogen bromide
Cyanogen chloride
Formaldehyde

Formic acid

Maleic hydrazide
Nicotine and salts
Strychnine

Thiourea ,
1-Acetyl1-2-thiourea
1-(o-Chloropheny?)thiourea
Diethylstilbesterol
Ethylenethiourea
1-Naphthyl-2-thiourea
N-Nitroso-N-ethylurea
N-Nitroso-N-methylurea
N-Phenylthicurea

WP #9132A

E-30
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APPENDIX F

LOCATION OF OFFICIAL COPIES OF THE CLOSURE AND POST-CLOSURE PLAN
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APPENDIX F _
LOCATION OF OFFICIAL COPIES OF THE CLOSURE AND POST-CLOSURE PLAN

Two copies of the 100 Area 1301-N Liquid Waste Disposal Fdcility Closure/
Post-Closure Plan are official copies of the closure plan. These official
copies are located at the following office:

U.S. Department of Energy-Richland Operations Office
Federal Building

825 Jadwin Avenue

P.0. Box 550

Richland, WA 99352

F-2
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APPENDIX G

PERSON RESPONSIBLE FOR STORAGE AND UPDATING COPIES
OF THE CLOSURE/POST-CLOSURE PLAN
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) APPENDIX G A
PERSON RESPONSIBLE FOR STORAGE AND UPDATING COPIES
OF THE CLOSURE/PQST-CLOSURE PLAN

The foilowing office will be responsible for updating the official copies of
the Closure/Post-Closure Plan for the 100 Area 1301-N Liquid Waste Disposal

Facility:

Chief

Radiological and Environmental Safety Branch
Environment, Safety and Health Division

U.S. Department of Energy - Richland Operations Office
Federal Building - Room 619

825 Jadwin Avenue

P.0. Box 550

Richland, WA 99352

(509) 376-7387

G-2
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APPENDIX H

CERTIFICATION OF CLOSURE FOR THE 100 AREA 130T-N LIQUID
WASTE DISPOSAL FACILITY
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: APPENDIX H ,
CERTIFICATION OF CLOSURE FOR THE 100 AREA 13071-N LIQUID
WASTE DISPOSAL FACILITY

When closure is completed, DOE-RL will submit to the regulating authority both
a self-certification and a certification by an independent registered
professional engineer that the 100 Area 1301-N Liquid Waste Disposal Faciiity
have been closed in accordance with the specification of the approved plan.

Owner/Operator Closure Certification

The DOE-RL will self-certify with the following document or a document similar
to it:

I, (name), an authorized representative of the U.S.
Department of Energy-Richland Operations Office located
at the Federal Building, 825 Jadwin Avenue, Richland,
Washington, hereby state and certify that the 100 Area
1301-N Liquid Waste Disposal Facility, to the best of my
knowledge and belief, have been closed in accordance with
the attached approved closure plan, and that the closure
was completed on (date). (Signature and date)

Professional Engineer Closure Certification

The DOE-RL will engage an independent registered professional engineer to

certify that the facility has been closed in accordance with this approved
closure plan. The DOE-RL will require the engineer to sign the following

document or a document similar to it:

I, (name), a certified professional engineer, hereby
certify, to the best of my knowledge and belief, that I

have made visual inspection{s) of the 100 Area 1301-N Liquid
Waste Disposal Facility and that closure of the aforemen-
tioned facilities has been performed in accordance with the
attached approved closure plan. {Signature, date, state
professional engineer Ticense number, business address, and
phone number)

WP #9148A

H-2
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